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PREFACE. 

The branch of Pestalozzi's Elementary Course 
of Instruction called Form^ (.a small portion qf the 
details of nxihich are contained in the following pages^J 
is onCf whose objects are so extensive and important^ aS 
to preclude the possibility of entering into a satisfactory^ 
explanation of it in this work. By its Inventor^ it is> 
defined to be " An artificial mode of exercising tie 
eye of a Child to observe the forms and determine the 
dimensions of the various objects that meet his obser* 
vation >• andj also, of teaching his hand to represent 
them!^ And, it is plain, that under such a definition,, 
the rudiments of Writing, Drawings Mathematics^ and 
indeed every^Science which depends upon the faculty of 
sight, immediately arrange themselves. 

It will appear by the above definition, that thh 
Branch divides itself into two distinct parts. — \st. 
Observing the Forms and determining their Dimensions,^ 
asihich is called « The Relations of Forms7^ 2rf.— 
Teachingthe hand to describe them, which is called-^ 
*' The Description of Forms.'* The Instruction of a 
Pupil may be said to begin with the Relations, in as 
much as the fr St step is to make him acquainted with a 
few common terms, sush as Uprig^^ l^ov^sAfBt^Al^ 
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Slanting^ PartiUeU Siraigktf Curved and Crooked^ 
In doing this a definition of these terms is^ by no means 
required from a Child; but simply to ascertain by 
questions^ whether, he associates a correct idea with 
each of them. Thus you CLsk him — What do you 
understand by Round ? This he is probably unable 
verbajly to reply to^ but the object of the question 
having been to convince him of his ignorance / that 
doriCf yoii immediately relieve him Jry asking him agaiti^ 
** to point out something that\is Round ?** If he replies 
by naming some object^ such as a halfpenny j or a cart'" 
wheely that are rounds you are certain that he associates 
a correct idea with the term^ and your object is attained; 
and it still remains for a more advanced pe^nod to lead 
him to the discovery of those properties which character-^ 
ize a Circle. 

He7*e the fo,rther consideration of what may be teamed 
** The Relations of Form^' pauses for a time to admit 
of some progress in describing them with the hand-^ 
This ought to begin by *certain Gymnastic exercises^ by 
which t^, Child learns how to uscy ist his whole arm 
from, the shoulder joint.-— Mly^ His arm from the elbow. 
Sdly, His hand from the wrisL — 4/A/y, Only the 

« As *a universal coutse of gymnastic Exerciset, whereby the Child is taught t^ 
«bserye the varipua movements <rf every joint of his body and limbs, and to 
practice them, forms a part of the general System, and wUl be attended to bere- 
>«tt&v^B<^jaian^ jBMd ibe Mid of it ia this filacer 
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Jtngert. He is then made to take a Utile stick m Mi 
handf and maoe it according to certain prescribed rules 
in every possible direction. 

He may thenproceed to describe on a large Slate^ of' 
blackened Boards placed nearly upright^ the series qf 
lessons in Curved lines contained in the following 
pages ; and it will quickly strike an observant person^ 
"why Curved lines are more easy of execution^ and con^ 
sequently prior to Straight ones^ inasmuch as the arm^ 

. when left to itself"^ naturally describes a part of a 
Circle / whereas the production of a Straight line 
rehires the complex movement of more Joints than one. 
The two series of Curved and of Straight lines may be 
considered as the first step in describings Forms, being 
the simple exercise of the hand* . The next step is the 
exercise of the Eye in dividing (without being per-^ 
milted to measure) Straight lilies into various parts, 
such as halves, fourths, eighths, thirds, sixths, ninths^ 

fifths, tenths, sevenths, SfC* as preparatory to the \st 
Table of the Relations of Forms, which immediate^ 

foU(/ws. 
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Having cdmpleated these three SerieSythe Pupil will 
Jhid himself furnished with certain elements of which 
tAe objects, given in the Appendix are exclusively made 
up^ and in the use of which one cautioa i% Ki^piVAj 
n^essary^^namelyf that it never wat intended to ^£^ 
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ihe mode (^ divtatian through ail the details qf aa 
elaborate drawingf but wurely to cemrjf it so far as it 
foay be necessary to habituaie the Pupil in his own 
mind^ to compare the proportions of whaisoever object 
he is describing ; beyond ihat^ it must naturally appear 
as frivolous and absurd^ as it will be found adivau^ 
tageous when kept within due limits. 

U toill also be observed that considerable progress 
io^wards the necessary Art of Writing will have beeu 
wade by the acquirement of these el^merUs, in as much a» 
a general freedom of hand e^nd aceuracy of eye have 
pnepared the pupif to observe and inaiate the particular 
form presented in his copy, as also to discover his onam 
error's in the ejfecution of it. But to the. details of this 
useful and necessary art exclusive attention shall be^ 
paid in a future publieation. 

It is hoped that Teachers mil add many .steps which 
arise out if the lessons here given / uu:h as the apply^ 
ing Curves to all softs of Slanting lineSf and joining 
the several points of division in lineSy divided into 
parts by Curved lines j and many similar ^ which would 
exceed the limits of this work. It is scarcely necessa ry 
to caution Teachers against attempting .to follo^ssy 
in a MECHANICAL MANNER the Questions and 
Exercises as they are given. Teachers who have not 
-^ervatiott^ enough to vary their que^ions as occasion. ^ 
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Maypoini auiy had better n^tundertake to give Instruct* 
ienmikisfian^ asdij^^nt mecMs "wiUhe neeessaty 
wM d^erent diqxmtions and tmder different ciram* 
stances. It has been recorded of the Emperor Cbjmlm 
V. that in his retirement he laboured for a considerable 
time in tkiin, to r^gidate two ^ttatcftes to keep time *with 
one another. Finding the thing impracticable, he was 
Hruckwith the cAsnrdittf of his oam pofitical career^ in 
having endeavoured to give ^at uniformity of operation 
to the tiufnan mifutj *which he could not communicate to 
^hese little machines* Surely this little anecdote ought 
to prove a lesson to those Instructors who think tofollom 
Vr beaten unalteriMe track in communicating any branch 
'^'Of kniO^edge ^ the human mind. They may overload 
the rttemory *wlth crude materials^ but these will remain 
nseless and speedily moulds in the Stores^ unless the 

reason be enaUed to operate upon them witJp effect J and 
practically to apply them to their several purposes.--^ 
This latter will be found to be the object of this System 
in every branch of its advancement. 

The details of the Relations of Forms, together with 
the 1st Table, are given as the first attempt of 
PestalozzIj to realize his views of teaching a Child 
to act by rule in observing the forms and dimensions of 
such objects as are presented to him; and he anxiously 
solicits such persons as approve of his views, rather to 
jpropose to themselves the same cnd^ and taking, ^a\;w.T«i 
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Q.— What then do you mean when you say a 
thinff fim a line J is Upright? 

Q.— Do you know what the words horizontal^ 
or FLAT, mean ? 

Q.^^hew me something that is Horizontal ? 

Q.— Is the top of the Table Horizontal? 

. Qji— Shew m9 something else that is Horizontal ? 

Q.*--Can a thing that is truly Horizontal slant 
ift any directioBi ? - 

Q% What IS the meaning of the word Horizontal ? 

Qf Do you know why the word Horizontal is used 
to express flat or level things ? 

Q. — ^Did you ever obserye in a plain country, or in 
sight of the sea, the appearance of aline where the 
sky and the earth, (or sea,) meet ? This line is, in 
auch case?» perfectly FUt» and is called the Horizoa. 

Q.— Can you now tell why the word Horizontal ia 
used to signify Flat or Level ? 

Q. — ^Do you know what SLANTING means ? 

Q.— Shew me something that is Slanting ? 

Q. — Is the roof of the house Slanting ? 

Q.-^Shew m» somethiiig dbe liiat is Sla|»ting;^ 
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^ -^t)o4ioth sides of the roof slant in the same 
direction ? 

^ Q. — Hew oould you name the different directions 
in which they slant ? ' 

Q. — Which way does the side opposite your right 
liand slant? 

Q.-— ^Which way does the^ide opposite your, left 
hand slant ? 

Q« — Can a thing be both Upright and Slanting ? 

Q. — Can a thing be both Hori8(HAal and Slanting? 

Q. — Is a Slanting line then either Hojcizantal or 
Upright? 

Q* — What then is a Slanting line ? 

Q*— What do you mean by straight ? 

Q»--*Shew me something that is Straight ? 

Q.-^Is that Rule Straight ? 

Q. — Shew me something else that is Straight ? 

Q.— Can a thing be Upright and Straight at th9 
game time ? 

Q.— Can a thing be Upright without being Straight? 

Q»— -But c^ a thing be Straight without being 
Upright ? 
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Q. — C^ a thing be Horizontal and Straight at the 
€ame time ? 

Q, — Can a thing be Horizontal without bein^ 
Straight ? 

Q.— Can a thing that Slants be Straight ? 

Q^ — Can a thing Slant without being Straigl-t ? 

Q^ — Can a thing be Straight without Slanting ? 

Q^ — What do you mean by curvjsd P 

. Qj— Shew me something that is Curved ? 

Q(^ — Is the arch of a Bridge curved ? 

^— Shew me something else that is curved ? 

C^ — In what direction would you say the arch of a 
Bridge was curved ? 

Q^;— It is bent upwards, /. e. the full part of the curve 
points upwards. Hit cannot a. Curve line be bent in 
any other direction but upwards; for instance, what 
is the contrary of upwards ? 

€(.— Thus, if the ends of a Horizontal line were 
joined by a jcurve. drawn above the line, how would you 
$ay the curve was bent ? 

Q^ — If th? ends tof a Horizontal line were joined 
by a curve dra^n below the line, how would you say 
jl^e curve was bent ? 
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^_But suppose the Cutve line was drawn so as I* 
join the ends of an Upright line, on the right hand 
Hide of it, how would you say the Curve was bent ? 

'Q^ — Wiiy : which way does the swell of the curv© 
lie? 

Qj^Suppose the curve line was drawn to join th^ 
ends of the Upright line on the left side, which way 
would you say it was bent ? 

*■ ' NOTE-^Those different Erections of Cunred Lines should be drawn cgi a Slatft 
before the Pupil, and then the Questions asked respecting them; UDdcrstaudiDg tj^ 
a Curved line at first»a fourth jiart of a- Circle. 

C^_What do mean by cjtOOXJBD ? 

Q^ — What is the diiBTerence between Crooked and 
Straight? 

t^ — Which is the shortest way fi*om one place to 
unother, a straight or ^ crooked path ? 

<^ — Suppose now two points on your Slate wera 
two places, which would be the longest, a crooked or 
s n straight line drawn to join them ?' . 

4^2^ — Is there any rule or regularity in a Crooked 
line ? 

Q— Is there any rule or regularity in a Straight 

Q^— What then is the di&rence between QKkhuA 
and Straight ? 
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C^— -What 18 the difference between Crooked a,nd 
Currcd? 

Q^ — 1» there any regularly in the bcndiig of s 
Crooked 1 inc ? 

C^ — Is there any regularity in the bending of -ft 
Curved line ? 

Q^ — Wlwt then isthe difference between a Curved 
Line and a Crooked one ? 

C^— You are right : ^^ A Curved line is bent regur 
larly ; a Crooked line is bent irregnlarlj/.** Remember 
also, "vi StraigM line is the shortest that can join tOBO 
points^ and cannot bend eithe?^ wat/"- 

C^-— Do you know what parallel means ? 

Q(^ — Shew me something that is Parallel ? 

€^2^ — Are the two lines formeil by the two c^posite 
edges of that slate the same distance from one another 
in every part? 

Qj— If they are, they are called Parallel ; what 
then does Parallel mean ? 

' Qj— Are Horizontal lines Parallel ? 

C^j-^Can Horizontal lines be other than Parallel ? 

€^— Place that STate so that two of its opposite 
€^e* may be Homontal ? Are they Paallel to one 
Auiddier ? 
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<(i— ^an Upright lines be Parallel ? 
€^;;-^an they be other than Parallel ? 

€(.— Place two opposite edges of that Slate so that 
both may be Upright, but not both Parallel i^ yoij 
can ? 

Qj— Do you not then perceive that every Upright 
line must be Parallel to every other line that is 
Upright ? 

€(^— Can Slanting lines be Parallel ? 

Qj=— Place two opposite edges of that Slate so thai 
they may be both Slanting and Parallel ? 

€^ — Can two things Slant without being Parallel ? 

Q^ — Shew me two lines that Slant M'ithout being 
the same distance from each other in. every part.r- 
Thus you see Slanting lines may be P^urallel or may 
not, but Upright and Horizontal lines must be always 
Parallel to one another ? 

C^— Can Curved lines be Parallel ? 

' C(^— Can lines be Curved without being Paraltel ? 

^-— You ai e right ; they may either be Parallel 
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DESCBIPTION OF FOBM& 

< . ■ • 

€HAP. I. 

THE Child having been taught, as in the forego* 
ing C^uestions, to observe various Iine§ in ihe objccts^ 
around him, and led to perceive the difference be^ 
tween Straight and Crooked — Crooked and Curved 
lines; to know wluch Straight lines a?e Upright, 
which Horizontal, and which Slanting. To perceive 
that Curved lines may be bent upwards, to either hand, 
or downwards, and to distinguish them from one 
another. He is now called to tirace these lines with Sk 
piece of Chalk on a large Slate, or blackened Board* 

SECT.l.— PLATE T^ 

Draw a Curved line bending upwards.— (a, FIG. 1) 

O. — liave you done it ? What have you done ? 

NOTE— BAQh of these Figures Kbould be xepeated and dwelt upon until it can bi 
l^erfonned vr'.th dexterity; and, moreover, should there be much awkwardness on 
the part of the Pupil in first essaying to draw them, it wiltte found expedient to mak* 
him lay down his Chalk and perform a htUe Gymnastic exercise, using his arm freely 
Iromthe Shoulder joint only, and turning it round andxound, first from Right to Left» 
then fhmi Left to Right ; aftcx which be will be found todewi^tie much better Curveg 
on resuming his Gbalk^v 

Having succeeded in drav^ring one tolerable CutveA 
line^ the orders are renewed as follows :<— * 
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l)raw another Curved line hAom (or ilboot) the 
first, bending upwards. — (i, FIG. 1.) 

^ — Have you done it ? What have you done? 



Below (or above) this second Curved line, draw m 
third Curved line, bending upwards. — fc^ FICU I.) 

^— Have you done it ? What have you done 7 

Below (orahaoe) this third Curved line, draw ano* 
ther Curved Une,. bending upwards. — (rf, FIG. 1.) 

C^-r-Have you done it ? What have you done ? 

Below (or above )\h\^ fourth Curved line, draw^ 
Another Curved line, bending upwards.— (^, FIG» 1.) 

Q(^ — Have you done it ? What have yoU done J 

You may now enquire : How many ends has one^ 
of these Curved lines ? In a Curved , line, bent * 
upwards, how do you distinguish them one from 
another ? 

Q^ — How are they called? 

C^^;^ Which is the end towards your right hand or 
the right end ? 

Q.— Which is the endtoirards your left hand, at 
the left end? .' 
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SECT. Ih 

9 

Draw ft Curved line bending to the left.-— ^a, FIG.t.) 
^-— Have yon done it ? What have you done ? 

Draw a second Curved line, bending to the lefty at 
the right hand side of the first, — (b^ pig. 2»} 

C--— Have you done it ? What have you done ? 

Draw a third Curved line, bending to the left, at 
4iie right hand side of the second. — (r, fig. 2.) 

d«— ^Have you done it ? What have you done ? 

Draw a fourth Curved line, bending to the left, at 
^ right hand side of the third.--<€f, FIG. 2.) 

©•'— Haipc you done it? What have you done ? 

Draw afiftk Curved line bending to the left, at the 
right hand side of the fourth.— ^^, fig. 2.) 

<2f -^Have you done it ? What have yon done ? 

ffow many ends has a Curved linel>ent to the left ? 

How do you distinguish them one from an^tlier ? 

What do you call them ? 

Which is the Upper end? Which is the Lower end? 

KOr^^Toonueh atteation cannot be given by the Instructor to observe faults in 
-flie peiformanc^of eeob figure, as the principal .ol^ert of these operations is to givema- 
mialfadUty. HeduKddaoeustonktbe Pu^ to rqteatthecotamaiidto himseU' ?rtiile 
•KQcutintttiandalflowlienitiscompleated, in reply tothe question ** What have tf<»* 
4lmer* inordertobfioeitaiB thMbevodezttaodi wlut he is doings 
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Tbnmik Gonml Um bcadiag to llie rig ht w 

©.—Have you done it ? What have you done | 

Draw a sef Q«d. Curved linc^ bending to tbe figh% 
on the left band side of the iur5^t.-^5^ fjQ. S.) 

Q. — Have you done it ? What have you done? 

Draw » third Curved line^ bending to therigbW on 
the left band side of the second.— ^c, J7(?. 3«} 

Q,— Have you done it ? What have you done ? 

Draw a fourth Curved line, bending to the rigbtt on 
the left han^d side of the third. — {d, fig. S.) 

*ft<— Have you done it? What have you done ? 

Draw a fifth Curved line, bending to the righti on 
the left hand side of the fourth.— {^, FIG. 3.) 

O.'— Have you done it ? What have you done ? 

How many ends has a Curved line h&A ta tbt 
tight ? 

How do you distinguish them ? 

ftow are they called ? 

Which is the Upper. end? 

Which is the lower end ? 
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SECT. IV. 

Draw a Curved line bsndUig downward*— /^tf,iTC 4^ 
Ct— Have you done it ? Wliat have yotf done ? 

Draw a second Curved line, bending^ downward% 
above for below J the first. — fb, FIG. ^.) 

a — Have you done it ? What have you done ? 

Draw a, third Curved lino, bending 'downward% 
tbove /or i^foa?^ the second.— fc, fig. 4.^ 

Q,— Have you done it ? What have you done ? 

Draw a fourth Curved line, bending downwardsi 
•bove (or beUm) the third. — (d^ FIG. 4./ 

Q, Have you done it ? What have you done ? 

Draw a fifth Curved line, bending downwards^ 
above (or below) the fourth. — (e^ FIG. ^.) 

Q.— Have you done it ? What have you done ? 

Q, — How many ends has a Curved line, bending 
downwards? 

a — How do you call them ? 

How do you distinguish them one from another ? 

Which is the end Awards your right hand, orthf 
right end ? ' 

Which is the left end ? x 
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SECT. v. 

t 

Draw a Curredlme bending upwardeu^^^^a JPig. i) 

' Q. — Have yoa done it ? What have you done ? 

From the right liand end of this line, and below it^ 
draw a Curved line bending to the right.— /J.2%. 6) 

Q, — Have you done it ? What have you done ? 

From the lef£ liand end of the line bending up- 
wards) draw a Curved line bending 'to the Icft.-^ 
(c^ Fig. S.J 

Qr^Have you ^ne it ? What have you done ? 

Draw a Curved line bending downwards,- joining^ 
the lower end of the Curved line bending to the left, - 
to the lower end of the Curved line bending ^to* the 
i%ht<--*/^<^ Fig. 6. J 

Qt— Have you done it ? What have you done ? 

Q.— What is this Figure called ? 

Q.— What is the pomt in the* middle of if caJlfed T 

Q.— -Could you draw from the point in the middle, 

which is called the Centt-e^ to the Curved line qf the 

Circle two Straight liueir that would be of different 
lengths ? ' 

Q.-— What lengths then are all the Straight lines 
you can dfaw from the Center to the Curved line of 
the Circle^ when compared with one another,^ 
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SECT. VL 

ILtfk a peiatoK 4be left luutA Mi «f 5»«r State. 
Beginning at that point draw, towards joar r^t 
faand/a Curved line bending upwards— fa. Fig. &.) 

/Q.-^Have you dose it ? What have j^u done,? 

I 

Mark a point on the right hand aide oC jonr Skite. 
-Beginning at that point draw, towards your left hand, 
a Curvied line bending upwards. — fb^JFig. 6. J 

Q. — Have you douQ it ? What have you done ? 

4 

Maik a point on the left side of yoxir Slate* .Be* 
ginning at that point draw» towards your right hand, 
a Cumd line bendingdownwards. — {c, fig. 6. J 

Q. — Have you done it ? What have you done ? 

Mark a point at the right hand side of your ^8b^i 
Beginning at that point draw, to wards youf. left hand, 
a Curved line beading downwards. 

Q< — Hafveyou done it? What have you done ? 



SECT. riL 



From a point at We top^f yonr JSite dnuir, towards 
the bottom, a^arved line bending to the Mis^*^ 
«• Fig. 7* 
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Q.-i«^ay^ you done it ? What have you done 7 

From a point near the bottom of your Slate draW| , 
towards the top, a Curved line bending to the left* 
^(b. Fig. I.J 

Q.-<-Ha?f^ jKHi dmi« k ? What lutve yon done ? 

From a point near the top of your Slate draW| to* 
wards the bottom^ a Curved liii^ bending to the righu 
~r^, Fig. 7 J 

Q. — Have you donq it ? What have you done ? 

From a point i^ar lb« botton of your Slate^ draw 
^wardil \Jka tap^ a Ciurved line becdiag to' the rif^u 

Q.^^HsLYe^ you done it ? What have you done ? 

Ni^B^Ymi maj ntm, for gurdpe r ia y ilm eqijtftiUff tc<M»f» Uf 4^|caBiqg Cht ^kili 
tDdtatwriliellnwtltaiuitdy, begtamingattherlglitor lefl,atllietoport)ottom ofth« 
flate. Tbii wilirorm Ids hand to eraoiMM of execution, and to Uie preciM fbUowiog ef 
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Friim a poiAt iai'the middle of tbe Slate dnMr^ tcH 
wards your right hand» a Cjirved Ijae bancUog up- 
vajrd$.--<a4 Fig. 9. J 



Q — Have you done it ? "VlTiat have you done ? 

From the same point draw, towards your lefthandi 
It Curved line bending upwards. 

Q, — Have you done it ? What have you done ? 

From a point on Uie left side of your Slate draw^ 
towards your right, a Curved line bending upwardsi-*— 
From the same point draw towards the bottom of the 
Slate a Curved line .bending to the right band.— 

Q. — Have you done it ? What have you done ? 

From a point near the lower part of your Slate, 
equally distant from each^ide^ draw^ towards the tdp/ 
a jCurved line bending to the left hand. From the 
same point draw, towards your left hand, a Curved 
line bending downwards,— ^c, JFV^- 8.^ 

Q. — Have you done it ? What have you done ? • 



SECT. IX. 

From a point in tlie upper part of the right side 
of the Slate draw, towards your left hand, a Curved 
line bending upwards. From the same point draw, 
towards the bottom of the Slate, It Curved line bend- 
ing to the left.— /"a, Mg. 9. J 

Q*— Have you done it ? What have you done? 
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Prom a point in the lower part of the left side of 
the slate draw» towards your right hand, a Cunred 
line bending downwards. From the same point draw» 
towards the top of the Slate, a Curved line bending 
to the right-^&f Fig. 9.) 

Q^-r-Have you done it ? What have you done ? 

Near the upper part of the Slate, draw a Curved line 
bending downwards. From the right end of thai 
line, draw, towards the bottom pf the ShUe, a Chirved 
line bending to the left. From the left end of tlie 
line bending downwards draw^ towards the bottom of 
the Slate a Curved line bending to the right hand.-^* 
{e. Fig. 9.) 

Q.oHave you done it ? What have you done ? 

Connect thelower ends of the Curved lines bend« 
ing to the right and left bands by a Curved line bend* 
ing upwards. 

VOTE^^Thepneiaceaa this last FIgiireinjqrbeiBiichTarliBd; aecordingat 70ub«p 
gin the Rgitn by any of the Curved liuea which OQDpoie it, aodaceonUng m you beglSi 
fidi Cun»at«ltlier end. 

■■ 'I 

SECT. X 

From a point in the middle of the Slate draw, to^ 
.wards your right hand, a Curved line bondin^i^ up- 
Viards. Frv»ra tlic saaie pt>int draw, towards yonr left 
bandy a Curved line bending downwards, (a, Fig. lO) 



( 18 ) 

<)•-— Hare you done it ? What Jiafe joii done ? 

From a point in the middle ot the S^te draw, 
towards "your right hand, a Curved line bending 
downwards. From the same point draw, towards 
your kft hand, a Carved Kne bending' upwards. — • 
ib,Ffg. 10.) 

Q.— Have you done it ? What have you done ? 

from a point in the middle of your Sfate draw, 
towards the top, a Chived line bending to the left.— 
From the same point draw, towards the bottom, a 
Curved line bending to the right. — (c, Fig 10 ) 

Q. — Have you done it ? What have you done ? 

■ * ^ 

. From «. point in the middle of tbe Slate draw, to*- 
wards the top, a Curved line bending to the right.— 
From the same point draw, towards tbe bottom of the 
State, a diFTetl Ihie beiidhtg tothekft. {d^Fig. 10) 

Q. — Have you done it ? Wliat have you done ? 

/ .■• 

^OT'F.-w.Fnrpraoti^eUMMFigurtwnuiy tben.tje drawn beginning at theentf in. 
•m^oCtigttid le^ M^ iiMmce, f9Ck 1 o-^SMnr « Curi^ line bending d6wi»- 
wsotu-, .ndt v>n, at Jieri^ht endoi it Jraw, tov«u4atlie right .baN«i^ a Curved Umr 
.hiding 111. vk^Kti; :i.iici,p^^a|w,\^henthe Child** hand aoquirei •xpettnen and fr«*> 
4«i»,b9 «M3f ^ «ldM«s^tee3iwulp|bew^i«tea6«90» 



SSCT.Xl 

Draw a CurTcd line benduig to tlie right, b^ffinnlng 
At either the top or bottom of the Slate, ant) towardi 
either the bottom or top. From the lower or upper 
mad draw to the ether end, a Cut ved line bending tQ 
the left.— (flf,i%.ll.) 

Beginning at ekher t)ie ri|?ht or left side of the slatey 
draw either to the left or to (he right, d Chrved line 
bending upwards. From either tlie right or left end 
eff the lin?, and to the bther end, draw a Curved Ui|^ 
bending ddwnwards. — (i, Ft^. 11.) 

Towards the top of yamr Siaie draw a CiN'^d lifte 
bending downwards* . From the right end 4rf*4his line 
draw, towards the bottom of the Siatc^ a Curred 
Ijnebc'nding to the riglit. From the left end of tiie 
line beidtng downwards, draw, towards the bottom' of 
the Slate, a Curved line bendrfig t<N the left. From the 
lower end of tlie Curv<cd line, bendrng to the left, to 
t1 e lower end of the Ciirv«d Ikie^ ibencUng to the righf^ 
draw a Curved line bending Upwards. — (c, Fig. 11.) 

Remember ii)g, invariably, to mtk the 
Have you done it ? What have you d4>ae ? 



( «0 ) 

SECTXn. 

Vrom a point in the centre of the Slate^ draw, t#- 
wardi the top a Curved line bending to the rights— 
{a. Fig. 12.) 

From the same point draw, towards the top of tho 
Skte a Curved line bending to the left.' 

Firom the kame point draw towards the right side 

of the Slate a Carved line bending upwards. 

_ /• 

From the same point draw, towards the right side 
of the Slate^ a Curved line bending downwards. 

m 

From the same point draw, towards the bottom of 
the Siate^ a Curved line bending to the right. 

' From the same point draw, towarda.the bottom of 
die Slate^ a Curved line bending tp the left. 

From the same point draw, towards the left ha^d^ 
a Curved line^bending upwards* 

From the same point draw, towards the left handt 
A Curved line bending downwards. 

Remembering, as before, to ask the Quest ions—^ 
Have you done it ? What have you done ? 

XOrj?.— When the FIi|nI liMpractiied Curved linrn of an tmUbrm thkloieai 
l^urousbout, be ought tadraw Chen in andir8ctuNM,fUUii»ttatBiUdk«ad fine at Urn 
pQlntHfuahasaMglTaiiB Sip. 1 s anS % i— Flit* I* 



f «l ) 

CHAP. IL 



Hatikg thus learnt to be tolerably expert mdratr« 
ing Curved lines in any of the four principal direc- 
tions, imd in combining these in< any way that may be 
directed, the Pupil's next step is the describing of 
Sfraight Lines^ which have also been shewn to admit 
of Four principal directions, viz. HorizafUalfUprif^i 
Slanting to the Rights and Slanting to the Lefi^ 

'. % 

&E C T. L— PLATE il. 



Draw a Horizontal Straight. Liiie.--«, Fig. U 

Q.— Have you done it ? What have you done f 

Above the first, draw another Horizontal line 
equal and parallel to the first. — h% Fig. 1* 

Q.— Have you done it ? What have you done ? 

Above the second, draw another Horizontal 
line equal and Parallel to the first.-*^:^ Fig^ 1. 

Q. — Have you done it ? What have you done? 

Above the third, draw another horizontal line^ 
equal and parallel toihe firsU^W, Fig. h 



( 92 ) 

Q, — Have ycu ilone it ? What have you done ? 

Above the fourth, draw another Horizontal line 
equal and parallel to the flr§t« — e^ Fig, 1 • 

Q. — Have you done it ? What have you done ? 

How do you distinguish the ends of a Horizontal 
tine on^ from another ? 

Which is the right end ? Which is the left end ? 



Wai«* 



SECT. 11. 

Draw an Upright Straight line. — a, Fig. 2. 

Draw another Upright Straight line to the right, 
of the first. — i, Fig. 2. 

Draw a third Upright Straight line to th« ri^t, 
of tl>e second.— c,. Fig. 2. 

Draw a fourth Upright Straight line to the right, 
of the third.— d, Fig- 2. 

Draw a fifth Upright Straight Line to tJbe right, 
of the fourth. — e^Fig. 2. 

How do you distinguish the ends of an Upright 

line one from another. 

» 

Which is the upper end ? Which is the lower end ? 

Still remembering to ask the question^ — Have you 
done it? What have you done.^ after each operation* 



f 25 1. 

SECT. in. 

Jim» a Arai^tlmerfoQtiBgdoiism^^ lift- 



to right. — ay Fig. 3. 

On the left side of this line draw another Slalltit\g 
fine ^qual and parallel to the fitst — &,. J%. ^« 

QM^W left side of the aoeond Itau^ dratr onodidr 
Slanting lineiequalaAd parallel to tbefirsl — c, FigS* 

<ki the left iside of the third line .traw anothtftir 
Siuti^ 4iii« 4Kf^ ml pLtMol td the ftm^— 

d, Fig. 3. 

On the left side of the fourth fine draw another 
Slanting line equal and parallel to the first— ^, Tig^S. 

How do you distinguish the ends of a Slanting line. 
one from another ? 

Which is the upper end of a line slantin; down* 
wards from left to right ? 

Which is the lower end of it ? 



SECT. IK 

Draw a Straight line Slanting downwards from 
right to left.~a Fig. *• 



On the right side of this line draw anothei 
Shinting line equal and parallel to the first.-— 
tf Fig* -4?. 

. On the right side of the second line draw another 
Slanting line equal and parallel to the first.— r. Fig. S^ 

On the right side of the third line draw another 
Shutting line equal and parallel to the first-— d^ Fig. S. 

On the right side of the fouilh line draw another 
Planting line equal and parallel to the first— e» Fig.S. 

How do you distinguish the ends of a Sh^lting liof 
one from another ? 

Which is the upper end of a line Slanting down* 
wards from- right to left ? 

Which is the lower en^of it ? 



oooo 



i€HAP. M 



.^9 soon im tKe Pupil can describe !Sf7aiglit iLihhB 
with tolerable facility, according to. the pr^eding 
chapter, the next Forms to which his attention should 
be directed: are Angles, to which the following quer* 
tiocs areintroductoiy. 

qu:estions. 

• • • ■ 

Do you know what the point is calkd where on^ 
{Straight Line meets another ? . 

Do you perceive that when two lines meet there is 
9 bpace mthirij and a space without them ? 

Which do you call within the two lines that meet j 
the space on that side the lines where they- are nearest 
together, or where they are farthest asunder ? ' 

The space then that lies witliin two lines that meet, 
and more especially the point where they meet, . is 
called An Angle, Shew me two things in the room 
that m^e an Angle ? 

Do the tep and the side of the window make- » 
Angle where they meet ? 

WhatUieni8 an' Angle ? 

e ■ 



t 

^ Could you shew xWU^i^MAflr'Ain^ in t}i« room 
tiiat meet and form aa Ai^gle? 

Tbere^re oka different. Jkindsr^ Aig^y^ik. Wjken 
an .Upright Hue mee^^. a Horizontal lial^ ^^^kut UM 
of an; Angle is it caHed? 

_, iSihew me somfv^i^; in. the soMn iq' ^tA&^ n 
Angle is formed by an Upright iine^meetiBg-ft Hon* 
2ontal one ? 

Is the side of the Fire-place an Upright line? 

islixB topof k a Horizontal line? 

I)otli£yform an Angle? 

Is Jt^called a right Angle ? 

Could you shew me two other lines about ihejrooin 
9vbicfa motiy ^miA form a Right An^e ? 

Do you observe whore the two sides- of tb^r Aoci^ 
meet in the Ridge ? 

Do they form an Angle ? 

Is it a Right. Angje? • 

Is it sharper or blunter than a Right Angle ? 

.T/Ue»; it is iharpor than a Right Angle. An 
Angle sharper, or less than a-Right Angle, is called 
a Sharp, or Acute Angle. (Cc^ld yontiiKW aic^ two 
other lilies that meet in an Acute Angle ? 



i>o yoii oblente ^whtte the Ba^t of the iW^ 
JSieets the Wall ? Do they form an Angle ? 

Is it a Right Angle ? 

Is it sharper or blunter than a Right. Angle ? 

Teft) it 19 Blunter than a Right Angle. An Angle 
l>lunter, or greater than a Right AngTe^ is catled a 
Blunt, or Obtuse Angle. Could you shew me two 
Other Hues that ift^et aitd &ntt ati Obtuse* Aiig\d ? 

What then do you mean by a Rigl^t Angle ? 

What do you mean by an Acute Angle ? 

What do you mean by an Obtuse Angle ? 






I 



SECT, t: 

Draw an Upright line. — a Fig. . 5< . 

From the /ower extremity of it^ driw^ toii^ards the 
iright, a Horizontal line. 

What sort of an Angle do these lltfesmake T 



Draw a Horiaoiitirf line.— ^>-Riff^ 5.* 

Fi^ra the kft extremity of it draw, towards Jrour 
, left ^ a Straight line slanting upwardh from right to left. 

What sort of aft Acgle do these two Ene« make 
one with another ? 



Why is it an Obtuse or Blunt Angle ? 



Draw a Horizontal line. — r, I'ig. B. 

From the left extremity of it draw, towards your 
right, a Straight line slanting upwards from left to 
right. 

What sort of an Angle do these two lines mak# 
one with another ? 

Why is it an Acute or Blunt Angle ? 



. SBCT. 
Draw a Horizontal Iine.~a Fig. 6. 

From llie right end of it draw an Upright line be« 
lowiUf**Or thus: 

Draw an Upright Imei 

From the upper aid of it draw, towards the left, 
a Horizontal line. 



Draw an Upright line.— ^^ iPig. 6. 

From the upper end of it draw, towards the right, a 
Horizontal line. — Or thus :— Draw a Horizontd line. 

From the left end . of it, and below it, draw an 
Vpright line. 



( 29 ) 

> , SECT.ni. 

Draw an Upright line. — a, Fig. 7. 
From the upper extiremitjrof it draw, towards the 
iright, a Horizontel line. 

From the upper extremity of it draw, towards the 
left, a Horizontal line. 

Draw an Upright line. — ft, Fig. 7. 

From the lower extremity of it draw, tow^rds^ the 
right, a Horizontal line. 

From the lower extremity of it draw, towards the 
left, a Horizontal line. 



■**^ 



SECT.IV. 
. Draw a Horizontal line. — ^^Fig. 8. 

From the right end of it, dr^w an Upright Hn^ " 

above it* 

' '' • 
From the xight.end of it, draw w Upright lind 

below it. 

From the right end of it draw, also, another Ho* 
Tizontal line towards the right. 

• ■ 

D»^aw a Horizontal line#— d, Fig, 9. 

From Che right etid, and aboye it, draw an Upright 
Hne equal to il. 



( fO ) 

From the left end of it, and above it, draw anothw 
Upright line equal to it. . 

Jointhe upper ends of these Upright lines bj n 
Horizontal line. 



CHAP. IF. 

Thi! Pupil being familiarized with the three kincb- 
6i Angles in the preceding Chapter should now b^ 
directed to observe the differences of magnitude in 
Horizontal and Upright Straight Lines, and t» 
iiivide them, by his eye, into varimis parts^ 

• -•»"■ 

SE C T. I— PLATE 11. 

Draw a (horizontal Straight Line. — ^, Fig. 10. 

Below it draw another Horizontal line less tham 
the first. 

Below these, draw another Horizontal Hne^ 
greater than the second and equal to the first. 

Below these draw another Horizontal line less thaB 
the first and equal to the^cond. 



• ^ 
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Below these draw another Horizontal line, greater 
than the fourth and equal to the first and third* 

How many greater lines have you drawn ? . 

Are these three lines equal or unequal ? 

How many lesser lines have you drawn ? 

Are these^two lesser lines equal or unequaf? 

Name which lines are greater and which lem. 



Draw a Horizontal Straight lin^. — b, Fig. 10. 

Below it draw another, less than the fii*st. 

Below these draw another Horizontal line, equal to 
the second and less than tlie first. 

Below these draw another Horis^ntal line less than 
the second and third and equal to the first. 

How many greater lines are there here ? . 

Are they equal or unequal ? 

How many lesser lines have you here ? 

Are they equal or unequal ? 

Name the greater lines that are equal to one 
janother. 

Name the lesser Unes that are equal to one anoth«i(« 



( S3 .) 

t)r8W a Horizontal Straight line. — <r, Fig. \(K 



Draw ludotber Horizontal line, bdow and greatet^ 
than it. 

Draw another Horizontal line below th^ secpn^ 
greater than both first and second. ^ 

Below these diBW ft fourth Horizontal line equal to 
the third; 

Below theses draw a fifth Horizontal line^ equal to 
the second. , 

Below these, draw a sixth Horizontal line equal to 
the first; 

How many sizes of lines are there here ? 

How many lines of each magnitude ? 

Kame the lines that are equal to one another." 



Draw- a Horizontal Straight lin^. — rf, Fig. 10. 

Below diisf draw another Horizontal line equal ^to 

tiie first. 

< 

Below these, draw another Horlzoiltal line, equal 
, to the second. 

Below these, draw another Horizontal line, equal 

to the third. * 

J. 

How many sizes of lines are there here ? Are they 
#qual or unequal ? Name the lines that are equal ? 



( « ) 

SECT. 

Dmw an Upright Straight line. — a^ Fig. I L 

To the left of it draw another Upright line^ lesi 
than the first* 

To the 1^ of these draw another Upright line^ 
greater than the second and equal to the first. 

To the left of these draw another Upright line less 
than the first and equal to the second. 

To the left of these, draw another Upright line, 
greater than the fourth and equal to the first and third 

How many greater lines have you drawn ? 
Are these three lines equal or unequal ? 
Hofi^ many lesser lines have you drawn ? 
Are these two lesser lines equal or unequal ? 
Kame which lines are greater and which less. 



Draw an Upright Straight line. — J, Fig. 11* 

To the left of this draw another, less than the first* 

To; the left of these draw another Upright linei 
equal to the second and less than the first* 

To the left of these draw another Upright line, 
greater than the second and third & equal iq the firstr 

r 

How many greater liue» ace ihei^ Vxi^r^l 



Are they equal o£' ime«}ital? 

Naitie tBd greater luicB duil alfO/^Ml to' piu 

gpother. .' -, 

Name the leiSser lines that are equal to one another* 



Draw aft tjpright Slrdight iiiret— -^, Jftg. Jl. 

-»• . 

Draw another Upright Hne to the left of the fir^^ 
and greater than it. ^ ' 

Draw another Upright line to the left of the second, 
i^nd greater than both first and 8eck>nd^ 

To the left of these draw a fourth Upright lim 
equal to the third, ^ 

To the left of these draw a fifth Upright ftne^ual 
to the second. 

To the left of thesedvaw a sixth Upright line CKjual 
to the firsts 

How many sizes of lines are there hei'e ? 

How many line» of each magttfeudte ? 

Kame the lines that are equai to otie anothoi^ 

Draw an Upright Straight line,— :rf, JPig* 1 1^« 

To the left of this draw another Upright line e<Juftl 
to the first. 

To the left of these draw another Upright lind^ 
equal to the second* 



( « I 

Bolorvr^haia dmwiittHfer UfonghtHah ^^V^ f^ 

the third. 

How many sizes, or magi\itydes of Imes 9Xe Ibd^ 

%efe? Arcihcyfjqual or unequal? 
Name the lines that are equal ? 



SECT. in. 

Draw a Horizontal Straight line.—^ Tig. ]f« 

Belov^it, dxaii iMth«r Horiorratd line equal to iC 
h, Fig. 12. 

Divide the second lisM^ bj. onepouiCy into two equal 
parts. 

J702X— Af the pwti will, ptdbtUtj, be nqaqualat the ^nt attempt, th« IB^ 
llnieCor sbogU iMd the PupQ to discover tl^ir iaevHUH^ br 12tteitkas. Thuffi 
«■ Are tboie pMte equal ?** •« Which U the graeteit ?** •• Mark fxtt a« much t0 
the greater ai you thinkit exceeds the teaanu* ** 8ii> o«t lyeur teaer foint"-* 
llnis leadliv; him oo, in every instaoce^ to perceive and correct hit own errors. 

When a line is divided into-two ^xpui parts what 
are they caUed. What then- are the parts of the lin<^ 
j^oftJiifivejiistdwirt^:? . 

Whicheid , the firsjt half ? which, is the second half? 



Below the second Horizontal Straight line^ draw 
bAtk^:«qaaltoih0£rst.-— C) Fig. 12. 

Divide this Sdline by onep<Niit into twaequalpart 



X "89 } 

Diride the first half of kf akoy by cnle point into 
pro equal parts. ' • 

Divide the second half of it ako^ by one point into 
two equal parts. 

Into how many parts have you now divided tht 
f^hole line ? / 

By hdw many points ? 

When a line is divided into foor equal parts wlQI 
fre each of them called ? 

Where is the first 4th situated ? 

Where is the second 4th situated J , 

Where is the third ? 

Where is the fourth ? 

VOTX^^Fot the manner of naming the partp of a diridfd UDfi Sflt tli^ *' Kflih 



«■ 



Below the third Horizontal Straight line draw a 
fourth Horizontal line, equal to the first — d^ Fig. 12. 

Divide it by one point into two equal parts. 
Divide each hal^ by one pointy into two equal parts^ 

Iiito how many parts now is the whole line divided? 
9j ^v many points? 



When a line in drrtded Into dght eqoftl parte mb^ 
J0peach of them calleil ? 

Which is the fir$t eighth ? which is" the second ? 
ivehicl^ is the third ? which is the fourth ? which istb0 
fifth ? which is the sixth ? which la the aefenth ?^^ 
which is the eighth ? 



mm0mmmtm 



Draw another Horizontal Straight line below the 
fourth equal to the first. — f, Fig. 12, 

•Dtvidte it by two points into three ccjual parts. 

When a lin6 is divided into three equal parts what 
of them called ? ' 



Where is the first third situated ? Where is th© 
•c^Gond? Where is the third ? 



mt. 



Diraw another Horizontal. Scraight line below the 
fifth, ^ual to the first.-^ Fig. 12, 

'Divide it by two points into three equal parts. ' 

Divide each of these thirds by one point into two 
equal parts. 

A . Into how many parts is the whple line divided. 

- : B^« howinany points ? 

"' When a )ine is mvided into sU .e^ual partu whatjt 
•ach of them caHed ? i " ' 



( U ) 

Where 18 the first sixth situated ? where itthk 
tecond ? where is the third ? where is the fourth t 
where is the fifth ? where is the sixth ? 



Draw another Horizontal Straight line below %hi 
sixth) equal to the first.— -;gi Fig. 12. . 

Divide it by two{>oiuts into three equal parts. 

Divide each of these thirds by twojpoints into three 
equal parts. 

Jnto how many parts is the whole line now divided f 

By how many points ? 

When a line is divided into nine parts what i^^ft^ 
of them called ? 

Which is the first ninth ? which is the second f 
which is the third ? which is the fourth ? fwhich 
is the fifth ? which is the sixth ? which is tht 
seventh ? which is the eighth ? which is the ninth ? . 

Draw another Horizon^l Straight line below the 
i^venth; equal to the fiist-«-^» Fig* 12. i 

Divide it by four points into five equal partiK ' 

Wheii a line is divided into five equal parts ivhfit 
is each of them called ? Where js the; £rst fifth ^Stn* 
9ted? Where is the. second? Wh^rfi is the tbini? 
Wbicre is ihk Siitri^? Where is'tb* 4fUi ? . 



( » ) 

Drror another Horizontal Straight Line below the 
eightii} equal to the first*-*— /> Fig. 12. 

Divide this line by four points into five equal parts. 

IMvide each of these fifths by one point into two 
4qaal parts. 

Into how many fifths is the whole line now divided? 
By how many points ? 

■ 

When a line is divided into ten^eqnal parts what i«' 
itoh of them called ? 

Where in the first tenth situated? where is the 
flgeoond ? where is the third ? where is the fourth ?— 
iriiere Is the fifth ? where is the sixth ? where is the 
iwenth ? where is the eighth ? where h the ninth ? 
where is the tenth ? 



Draw another Horizontal Straight line below the 
iliathf equal to the first. — Ic^ Fig. 12. 

Divive this line by six points into seven equal parts. 

When a line is divided into seven equal parts what 
b each of them called ? - 

Wh^re is the first seventh situated? where is the 
aecond ? where is the third ? Where is the lourth ? 
where is the fifth ? where is the sixth ? where is the 
seventh? «..«.— - 

How do yott divide a liiae into halves f 



< • 
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How dd you divide alifte into fJurths P ' ''"T 

What do you do first ? what afterwards ? 

How do ygu divide a line into jeighAs? '^ 

. What do you do first ? what next? what la&tty ? 
. How do you divide a line into thirds ? * 

How do you divide a line into sixths ? *• > 

What do you do first ? what afterwards ? 

How do you divide a line into ninths ? 

What do you do first ? what afterwards f 

How do you divide a line into fifths ? 

How do you divide a line into tenths ? 

What do you do first ? what afterwards ? - 

How do you divide a line into sevenths ? 

JN07JSU.The leasona of this Section should be carefUHy repeated in ike (0»^/iam. 
•f Upright Straight lineB^ referring to a, 6, V, tf, e,f, g. A, i. It, Fig. 1 5> aftho* 
it is deemed unnecessary to repeat them here in print ; and it should be invajrir 
iblf^ remembered througbbut, after each scpazsate operattoo, to ^tUs. the qafirttow* 
^XftTe you done it ?" •• What have you dona ?* 



SECT. IF. . 

Kear the left side of your JSlate draw a shoijt. J^ 

tizontal line. — Fig. 1% 

BelQW this line draw anotherrequal to iti . 
To the right extremity of the second add -a-Horif^ 
2K>ntal line equal to the firsU .:, 



Bdcvpr !die8^;db^w a Horizontal line •qtudi to the 
whole of the second. 

From the riffht extremity of the third draw, to- 
wards the right, a Horizontal line equal to th« 
•ecpnd. 

Below these draw a Horizontal line equal to th^ 
whole of the third. 

From the right extremity of this line draw, towards 
the right, a Horizontal line equal to the whole of the. 
third. 

How many times the first of these hnes is the 
eecond equal to? 

How many times the second is the third equal to ? 

How many times the first then is the tbh*d equal to ? 

How many times the third is the fourth equal to ? 

How many times the second then is the fourth 
equal to ? 

And how many times the first is the fourth equal to ? 

XdTK.oThe Exewise of this Section should be i«peat<?d upon Upright Straighl 

lines, Min "Big, 15* and any questi»<>9 add^ that suggest themselves t»^the 

Instructor, . towards making the Pupil f^Dy comprehend every relation between 

^ttieir magnitudes. Rmpberfao^ as before, the constant u*e of the quettiQiMk«A 

*. Hare you done iH**' ' '^ What have you done ?'* after eadb operatioo. 



SECT. V. . V 

, Towards the upper part of the Slate drawa phorfr 
Horizoatal Straight_liDe.-*wF%, 16« .>^ 
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Below tilis first lioe draw a HorisotitAl Im^ -eifasl 

to it. . i i 

To the right extremity of this second^ add a Hon^ 
sontal line cqualto the first. ;- '^ 

To the left extremity also of the second add a Hl>* 
rizontal line equal to the first* 

Below these, draw a third Horizontal line equal to 
the whole of the second. 

To the right extremity of this line add a part equal 
lo the first. 

To the left extremity of tliis line also add a pari 
'•qual to the first. 

Below these, draw a fourth Horizontal line e qaal 
^♦o the whole of the third. 

To the right extremity of it add a part equal to 
iJie first. , 

To the left extremity of it add a part equal tp th# 

JRrst. x. 

Below the fourth line draw a fifth HorizoniaJ lin# 
#!]ual to the thirds and placed immediately under it. 

Below the fifth draw a sixth Horizontal line equal 
lo the second, and placed immediately under it. 

BflcJWthe sixth draw a seventh Horizontal lin# 
fqual to the first, and placed immediately under itt 



I 

Mark all the lines, ^ith pointe, into parts eqnal to 

tl^e first lina» 

•• ■ . - . 

How many times : the first then, is the latibnd 
equal to ? 

•'. How milch, does the second exceed the first ? 

How many times the first line is the third lii» 
vqual to ? ^ ^ 

How much then does the third line exceed ihi 
first ? 

How much does the third line exceed the second ? 

How many tim^s the fixst line is the fourth line 
^equal to,?. 

How much then docs the fourth line exceed tb« 

jBrst? 

. How much docs the foi>rih line exceed the second? 
■ How much doc3 the fourth line e;};ceed the third K 

Is theie any line to which the fifili is equal ? 
'^ Is there any line to which the sixth is equal ? 

Is there any line to which the seventh is equal ? "^ 

3r(>rt.^Thitlxardtefhoiild«isoi)eres>eat0d wiChUj?xIght Straight LlMi, m 
te J^. \7f and aby addit^ftl quettioM nuj bt ctkW tj ikt tuukw, imifMOnf 
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- 

m 
t 

•' ;The Pupil havjrigteiirnad,* in ttie foregoing Exeiw 
Cises, accurately to draw Horizontal and Upright 
StraJgKt Lined, -uid to divicle tbom, exactly, into any 
number of parts, as far as ten, may ppw proceed' to 
describe the Forms contain*»d in the First Tabie, pre? 
paratory to considering their Relations. 

SECT. t. 

(teelSct. It lit S» 4» 5, 6» 7> 8f 9» 1 Ot Jb^ol^tmf qf AfMil^ Jbttf £> 

. On the left hand side, near the Upper part of your 
Slate, draw a short Horizontal Straight line. 

Beiowit draw another Horizontal line equal to 
twice the first. 

Divide the second line by on?* point into two equal' 

parts* 

^elow the second, draw a third Horizontal line 
equal to three times the first. 

Divide it by two points into ,three equal parts* . 

Below the third Horizontal line draw a foarth» 
tqual to four times the first. 
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Divide it by three points into four equal parts.' 

Below the fpurll). Horizontal line draw a fifth| eqiud, 
ib five times the first. 

Divide it by four ppint&in j five equal parts. 

Below the fifth, draw a sixth Horizontal line, equal 
to six times the first. ; 

Divide it by five points into six equal parts. 

$. Below the sixth, draw a seventh Horizontal line 
' 'equal to seven times the first. 

Dividelt by six points into seven equal parts. 

Below the setenth, draw an eighth Horizontal line 
eigu4 to eight times the first. 

Divide it by seven points into eight equal parts. ' 

Below the eighth, draw a ninth Horizontal line 
eq[iial to nine times the first. 

Dfride it by eight points into nine equal parts. . 

\ Below tiie ninth draw a tenth Horizontal llite^ 
equal to ten^ times the first. 

Divide it by nine points into ten equal pai*ts. 



This Exercise should then be repeated with Upright 
fc^aight linei^ as in Nos: 11, 12, 13, 14, 15, 16, 17, 
48^19,20, of the First Table of the Relations of Form*. 



Tlie Relations oft hese Lines and their partS} shoM 
then be considered as given in the Six First Sections 
of the Melations of Forms^ in applying whichi ^tuet* 
tions like the^ following may be used : 

(See R«lationf«r For^s, An*. I. Bife l4 

Qd* — Nanie.theHorizontailincs for me. 
Q,— -Which is the first Horizontal lii:e ? 

WOTE.-^ln anmfing HbriMntal Vmm ita&rlw w«ll, « a f«iMnlrul«r«lvii|t'tifiA 
fbeoppeniMMtlifiethefntiandialilBi maaaoc ui Ppri^ht Una»» atirHi l> wB !>• 
Itai next the leftboDitta flqU 

Q. — Which is the second Horizontal lin# ? 
Q, — ^Wbich is the third Horiiontal line ? 

Q,-.Which is the fourth? which is the Fifth? 
which is the Sixth ? which is the Seventh ? which 
if the Eighth ? which is the Ninth ? and wbick 
i« the Tenth ? 

Q.-^Which is the First Upright Straight Line ? 

Q. — Which is the Second Upright line ? irhjcli 
in the Third? which is the Fourth? which i8th« 
Fifth ? which U the Sixth ? which is the Seventh ? 
which is tLe Fiighth ? which is the Ninth ? and 
n the Tenth ? 



mm 



(See BdatioiM of Fonu, Sect-tf, Aflt f # 

Q.— Which is the longest, the First, oi? the SeCMii 
Horixontal line ? 



w.*-- 
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ft 

Q..«^What linei are longer than (he Fonrth hof% 
flontalline? 

Q — What Unet are diorter than the Fourth hori- 
Bontal line ? 

Q-— Which is the longest, the First or the Second 
Upright line ? 

Q.-^What lines are shorter thaii the Serenth U^* 
vi^tlme? 

ironU-QiMitfoMBktllMAoveiDif te vqiMtti mita fIi«Ptaplk ore tiiiftH^ 
ip^piaiiited with the naaiM and idativa magnjtmtmcf aUthelinei» both HortlQBllI 



(flae Bdaftiont of Fomib Seet s> rage sJ 

Qv— Is the First horizontal line divided ? 

Q— *.Is the Second horizontal line divided ? 

Q, — By how many points ? 

Q.—Into how many parts ? 

Qsr^U the First Upright line divided F 

Q^— ^Is the Second Upright line divided T 

Q.— By how many points ? Into how many parts? 

Q«— -How many points are necessary to divide a Jint 
'{nto'sereneqnal parts ? 

Q«— When a line is diiaded by four pointi into 
llpw maivf^ftrtHf it cat? 



Q'-When a Horizontal line is divicfied 'bito fM ' 
joqual partS9:what is each of ijiem caU^ ? 

Q,— Where is the First half situated 7 

Q.-^Wherc Is the Second half feituafed ? 

Q, — How many halves do the whole line contain 1^ 

Q.— When a horizontal line is divided.i]ito tluw 
.^\ial part8> what is each, of them caJled? . . v 

Q.— -Whi^re is^the First third ^itiiated ? . . ^- 

Q.— Where is the Second third situated ? 

Q.^Where is the Third third situated ? 

Q — How-many Thirds does the whole line contain? 

And so an with the vartQ^^qrts of the other divified 
lines both Upright and Horizontals 

JV07!E.— When ii Horizontal line is divided it if usual to begin numerieallf touoiit 
l|)epart«ihmi le<^tori<bt^afidol[ Ufr^t4tmt^U9eii4^^ito^^ • 

How many ways i^^QiyOfital&e one-fiitertli- of )thf 
Fourth line ? . ' . > ^ 

Q, — Name where each of them is situated* ^^ 

• •'■'•■■-.■ 

Q, — How many ways can you tiJ^^wo^^firnvthi^of 
the Fpurth line? - r. ; :. '. r :• /— ,0 

Q.-— Where are they respe€tiyeIy^6il1ia^i^ 



f( ii 



( 49 ) 

Q^— How many ways can you take thrce-fouitlia o f 
he fourth line ? 

C^ — Name tlu*ir situation ? 

C(. — How many ways can you take four-fourths of 
the fourth line ? 

Q^ — Wlicre is it situated ? 

NOTE0^The nuuiner of expreMting thc-hc compound partitions of the scrend 
Ibiet to Kivun iu the Fourtli Section of the IlclatiuiiB of Forms, and should be 
repeated at AiU luigtU upon every line, both Uprigtit and iIc(h»ontaL 



(See Relations of Forms, Sect. 5, Page 1 5.) 

C^ — To what part of the second horizbntal line is 
the first equal ? 

G(. — To what parlt of the third, is half the second 
equal? 

Q(^ — To what part of the third is the whole of the 
•econd equal ? 

C^ — To what part of the fourth line is two-thirds 
of the third equal ? 

Q^ — To what line is one-fourth part of the fourtli 
line equal? 

Q^ — To what line is three- fifths of the fifth line 
equal? 

C^ — To what line is four-sevenths of the seventh 
line equal ? if 



{' BO ) 

C^— To y^hit line is five-eights of the figkth lite 
^equal ? 

Q^ — To what line is six-ninths of the niHth lihe 
equal ? ' 

Q^ — To what line is sevfen tenths or*the"tehth linrf* 
equal ? 

JfOTS^The whole mtirtaiee^ the 5th and 6tfa Secttons, of the neAalSSSfii 
Farms,. shouldJie i^iip^ated io Questiom like Ibe above, until every poMible r^ittotf 
which the parts oC^Aiie.iiiie.. taeajr to the {lartiof another, . hH 
md imprinted, without oooAition, on the nUnd of the PupiL 

CHAP. VI. 



SECT. I. 
(See Firtt Tabte^ Fig. 2 1 .) ^ 

Q. — Draw a horizontal straight line. 

C^ — Draw another horizontal line Wow it, parallel 
to the first. , 

^— Why is the first of these lilies parallel to the 
second ? 



MMlMI 



(See first Table, Fig. q 3.) 

Q.^Draw an Upright Straight liiie. 

€(• — Draw a 'second upright straight line td toff'* 
.right hand side of the first. 

-m 

Q^ -^Why are these liltes parallc^l to one* tfiftithi 



i « ) 

§ECT. II. 

(9b> Flnt Tridck Tiff. fiSO 

€(^ — Draw a Hori^ntal Straight line. 

f^ — From the right extremity of It draw an Up- 
right straight line below it« 

C(^ — What sort of an angle do these two lines ihake 
one with another ? 

fi(^ — How would you name the sides of this angle ? 

Q. — What line forms the horizontal side of this 
angle ? 

^Q^ — What line forms the upright side of this, 
angle ? 



V" '•'/' 



(See Flnt TaUe, Fig. fi4.) 



. — Draw a Horizontal Straight line. 

Q^ — ^Divide it by one point into two equal parts. 

C^— Draw an Upright line from the point of divi- 
sion below.the horizon talline. 

Q^ — What angles are formed by these lines ? 

* Q^ — By how many lines are these two angles 
formed ? 



Q. — Which would you call the first angle? 

• ' # 



— What forms the horu^ontal side of the ibrst 
angler 
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\ 

Q^— What forms the Upright side of the firsts 
angle ? 

Q. — Which is the second right angle ? 

Qd — What forms the horizontal side of the second 

right angle ? 

Q^ — What forms the upright side of the second 

ricjht anffle ? 

C^ — When the same line forms a side of two 
angles at the^ same extremity of it, what, are those 
.angles called ? 

Q^ — What is the point of the two angles called? 

NOTE — P'or the answers of theabore questions, See the explaoatioa oC Figur0 
6 i and 2 3, Page 2 0> of ttie dilations of Forms. 



CSee First Table, Fig. 2 60 

Q^ — Draw a Horizontal Straight line. 

C(^ — Divide it by one point into two equal parts ^ 

C(^— Draw an Upright Straight line equal to half 
the horizontal line, above the point of d'vibion. 

Q^ — Draw an Upri^^ht Straigiit line from the point 
of divisi jn below the horizontal line, and equal to 
halfot it. 

Q^— ^How many right angles have you formed here? 
C^ — Which is ths first right angle ? 
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Q^ — What fiart of the horizontal line fornig^ the 
horizjntiil side of the first right angle ? 

C^ — What part of the upright line forms the up- 
jright side of the first right angle ? 

Q^ — Which is the second right angle ? 

<^ — What part of the horizontal line forms the 
horizontal side of the second right angle ? 

Q^ — What part of the upright line forms the up- 
right side of the second right angle/ . 

;.C^ — Which is the third right angle ? 

Q^ — What part of the horizontal line forms the* 
horizontal side of the third right angle ? 

Q^ — What part of the upright line forms the up- 
right side of the third riglit angle? 

C^ — Which is the fourth right angle ? 

Q. — What part of the liorizonlal line forms tho 
horizontal side of the fourth right angle ? 

Q. — What part of the upright line forms the up- 
right side of the fourth light angle ? 

Q. — What angle is opposite to the hrst right angle? 

Q. — What angles are adjacent to the first right 
angle ? 

Q — What angle is opposite to the second rights 
-- imgle ?. 



Q.—- Wbat angles are adjacent to the seciotid right 



an«: 



le> 



yOTE — For thei|iuirmto^liq^<|ueitioiu. See the explanation at Fig.' t% 
•Page ^*i , of tibe Rdiiitioni of Forms. 

^ (Sc«Firit iibto, Fig. 27.) 

Q. — Draw a Horizontal Strai^lit line. 

Q.— Above the horizontal line, from eicH extre- 
mity of it, draw an Upright line equal to it, 

Q. — Join the extremities ofthes^ Upri]ght lines ty 
a horizontal line equal to the first- 

Q. — Whai is that figure called ^ 

Q — How many sides has it ? 

Q.— How would ybii distinguish them one ii'om 
another? 

Q. — How man Jr upright sides fe'ak ft ? . ' 

Q. — How do ybii tlisUngiiis'h them one from 
another? - . 

Q. — How many r%M dh^is nas Wxis figure ? 

Q— How'rfoybu cKistiii^isI^ l&einioneTrom ianothbr? 

l|5._mei^ laW *tfrst r%hVan|1e ^^^s^^ 

Q — What line forms th6 horizontal side of it? 

Q.L. what line forms the upright side of it ? 



Q^Whei'fe is thte ^fefcbiid right angle situated/? 

*^ lQ;.^\Vliat iirie forms the horizontal side of it r 

/ - 
jQ.— What line ^orms the upright side of it? 

Q.— Where is the third right angle situated ? 

Q,— -What Une forms the hotizoi^tal «ide of it ? 

Q.— What line forms the upright kidb of it ? 

Q,_ Where is the fourth righV aiigVe situated ? 

Q. — What line forms the horizontal side of it ? 

< ■ - . . . •• » 

Q. — What line forms tlic upright side of it ? 

Q.~Att^hich extremity of the first horizontalline 
is the first right ftngle situafe ? 

Q —At vmeti dtttiemity '6f th-fe rtght ^^ngKt Ifne 
is the tliird right angle situated ? 

Q,— Poiiit but the right tower angte of this square ? 

Q. — Foiht out the left loVeV angle of this square ? 

Q. — Point out the right vpper angle of this square? 

Q. — Point out the left uj^er angle of this square ? 

.yOTE^-For explanation of thit Figure see Fkge 2 s;, of the Belationt of Fonn« 

(See First Table, Fig. 29,) 

Q.-r-brftW an Upriglrt Straight line. 

Q,— Draw ft mriidhtk\ tStralgM liife^bfh the tt^- 
p^Y hiit^tMty df it, \6^^& the r?gm titftd, %qiild t» 
half the Upright line* 
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Q^ — From the lower extremity of the upright line 
draw another Horizontal line towards the right baud, 
•qnal to t'le upper one. 

<b(^ — Join tie right extremity of these two horizon-* 
tal lints by an upright straight line.- 

Q^ — W'Jiat W. this fii(ure callfid ? • 

Q^ — How many siJcib h^is this figure ? 

Q^ — How many horizontal sides has this figure ? 
Q^ — How many upright, sides has it ? 

Q^ — How many right angles has it ? 

Q^ — What sides of. it are equal to one another ? 

Q^ — How many equaUidts nnut a square have ? 

Q^ — What then is the difference between a rect* 
angle and a square.. 

KOTE^-The Rel^tionv of the Sides and Angles of the Oblong or- Rectangle* 
may thtrn be described the same as of the square ; (See the explanation of Figure 
'J St Pa;|e 'i4, of the Ilelatlons of Forms j) nor has it been deemed necessary to 
gWe a separate defcaii fur deiicrilnng and considering the Horizontal Rectangle 
la Fig. 2 9. 

CHAP, vii: 

The Puptl having learned in the last Section of 
the fore<yoing Chapter, to draw S :;uares and Reef 
angles, now proceeds to describe and divide succes- 
sively, the three lines of Squares, marked \st^ 2d, Sd, 
on the Table, beginning with those of the. first liaa 
which are Horizontally divided^ 



SECT. L 

{9m FUit fine of Aqiura on the FiiM Table of tfi« IMatSoiM of Tcfom.) 

Qj — Draw a Horizontal Straight line. 

C^. — Divide It by eight points into nine equal parts. 

Q^ — From each of these eight points of division, 
and also from the beginning and end of the line, draw 
'an Upright Straj'ght line above the horizontid line, 
equal to one- ninth of it. 

-C(.-r-Join the upper extremities of them upright 
lines by horizontal lines ? 

^ Qj — How many squares have you thus formed ? 

Q^ — Which is the first square? which is the 
second ? which is the third? which is the fourth ? 
which is the fifth? which is the sixth ? which i.s the 
seventh? which is the eighth? which is the ninth ? 



Q^ — Divide each of the upright sides of the first 
square by one point into two equal parts. 

Q^-^— Join the points of division by a horizontal 
straisrht line. 



Q^— Divide each of the upright sides of the second^ 
square by two points into three equa? parts. 

Q. — ^Join tlie fiwst point of division on the left 
upright side tp the first point of division on the riglit 
upright i»ide, by a horizontal liiie« 
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Q^ — By liow many lines ? 

Q^ — Into how many horizontal rectangles is the 
- second square divided ? - 

Q^ — By how many lines ? 

N 

Q^. — Into how many horizontal rectangles is the 
third square divided ? 

Q^ — By how many lines ? 

Q^ — Into how many horizontal rectangles is the 
fourth squiire divided ? 

Q^ — By how many lines ? ' 

Q^ — Into how many horizontal rectangles is the 
fifth square dividetl ? , . 

C^ — By how many lines ? 

Q^ — Into how many horizontal . rectangles is the 
sixth square divided ? 

Q^ — By how many lines ? 

Q^ — Into How many horizontal rectangles is the 
seventh square divided ? 

Q^ — By how many lines ? 

Q^ — Into how many horizontal rectangles is the 

_ eighth square divided? 

Q. — By how many lines ? 



( 81 ) ^ 

i(o>.-^tntoli6WTiiany horizontal rectangles is the 
ninth square divided ? 

Q^ — By how many lines ? 

' 2V0r£.~.The above shouM be repeated throughout Che second line wMch ooD* 
iUta at Squared divided by Vpright lines, and the Pupil having- jnacilaed tbe 
drawing and dividing the sQuares in the first instance, may (to save time}/'answec 
4be qoettioiis of tlie iaUkmixv MotloBs on the TMe, or by dcecribing <»il7 two 
squares at a time. 



SECT. 11. 

(See Relations of Forms, Page 2 7*) 

Q^— Into how inany iHjual parts is tbe 1st square 
of the first line flivided ? 

€(.— What figure is each of the parts ? 

Qj,— What part of the square is ^ch of the partfif ? 

C^i^Into hov- many equal parts is the 2d square of 
the first line divided ? ' 

C^— What figure is each of the parts? 

€^2, - What part of the whole square is one of these 
recta n£[les ? 

■C^^—- What part of the whole square is two of these 
tangles ? 



C^ — "VlTiat figure does two o{ thaie rcclarglea 
taken together form ? 

^ — How many of these rectangles make up the 
whole of the second square ? 

JP 
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Qj— Into how many equal parts^s ihe Sd square' of 
of the first line divided ? 

Q^ — What figure is each of the parts?- 

Q^ — What part of the Whole square is^one of these 
rectangles ? 

Q^ — What part of the whole square is two of these 
rectangles ? 

Q^ — What figure does two of these rectangles taken 
together form ? , 

Q^ — What part of the whole square is. three of 
these rectangles ? 

Q^ — How many of these rectangles make up the 
whole of the third square ? 

Q^ — Into how many equal parts is the 4th square^ 
of the first line divided ? 

' Q^ — What figure is each of the parts? 

Q^ — What part of the whole square is one of these 
rectangles ? 

C(^ — What part of the whole square is two of the&ei 

rectangles ? i|(f 

Qj— ^What figure does two of these rectangles taken , 
together form? 

C^_Whatpart of the whole square is three of 
these rectangles. 



( 6S ) 

Q:^ — What part of the whole square is four of these 
rectangles? 

Q^ — How many of these rectangles make up the 
whole ot the fourth square ? 



^^ — Into how many equal parts is the 5th square 
of the £rst line divided ? 

Q^ — What figure is each of the parts ? 

Q^ — What part of the whole square is one of these 
rectangles ? 

Q^ — What part of the whole square is two of these 
rectangles ? 

C^ — Wh{it figure does two of these rectangles taken 
IrOgether form ? 

Qj, — What part of the whole square is three of 
these rectangles,? 

Q^ — What part of the whole square is four of these 
r^tangles ? 

C(.-^What part of the whole square ib'five of these 
rectangles <^ 

Q. — How many of these rectangles make up the * 
whole of the fifth square ? 

Qj — Into how many equal parts is the 6th square 
of the first line divided ? 
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Q^ — What &gQxe is ^cb of the parts ? 

Q^ — Whnt part of the whole square is one of-ihew 

rectanirles ? 

Q^ — Whdt part of the whole square is two of thtm 

rectangles ? 

Q^ — What figure does two gf these rectangles 
taken together form ? 

$ 

Q^ — What part of the whole square is three of 
these rectangles ? 

Q^ — What part of the whole square is four of theM^ 
rectangles ? 

g^ — Whal part of the whole square is five of these 
rectangles ? 

Q^ — What part of the whole square is six of thesq. 

rectanorles ? 

•■ tj 

Q^ — How many of these rectangles make up th^. 
whole of tlie sixth square !* 

o — Into how many equal parts is the 7th square 

4tf the firat line divided i 

Q^ — What figure IS each of the parts? 

' Q^ — What part of the whole square is one of these 

recianglcii ? 

C(^_Wliat part of the whole square is two of thtso. 
i;fectangles ? * 
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^..-.Wbat figure does two of these reetanglea< 
taken together Term ? 

Q^ — 'What part of thie whole square is three of 
tliese rectangles ? * " 

Q^-^Whdt part of the whole square is four of thesa' 

rectangles ? 

Q^ — Wliat part of the whole square is five of th^se 
rectangles ? 

Q^ — What part of the whole square is six of these 

rectangles. 

Q^ — What part of the whole square is scveir ot 
these rectangles ? ... 

Q^ — How many of these rectangles are equal to 
the whole of the seventh square ? 



' Q^ — Into how many equal parts is the 8th sqoare* 
of the first line divided ? 

C^ — What figure is each of the parts ? 

Q^ — What part of the whole- square is oneof thtfse 

rectangles ? 

Q^— •^Vhat part of the whole square is two of these 

rectangles ? 

Qtc — What figure does .two of these rMtan^ler 
taken together form. 
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QjT—What part of the whole square ia • three of 
these rectangles ? 

Q^ — What part of the whole square is four of these 
rectangles ? 

Q^ — What part of the whole square is five of these 

rectangles? 

Q^ — What part of the whole square is six of these 

rectangles ? . ' 

Qj — ^hat part of the whole square is seven of 
these rectangles ? 

<^, — What part of the whole square is eight of 
these rectangles ? 

^ Qj — How many of these rectangles are equal to 
the whole of the eighth square ? 



Into how many equal parts is the 9th square of the 
first line divided ? 

Q^ — What figure is each of the parts ? 

«,:,^ — What part of the whole square is one. of these 

rectangles ? * * 

Q^ — What part of the whole square is two of these 

rectangles ? ' 

C(^— What figure does two t)f these cectangUi 
taken together form ? * 
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Q^—- What part of the . whole square is three of 
these rectangles ? 

Q^ — What part of the whole square is four of 
these rectangles ? . 

Q^ — What part of the whole square is five of 
these rectangles ? 

Qj— What part of the whole square is six ot these 
rectangles ? 

Q^ — What part of the whole square fs seyen of 
these rectangles ? 

Q^ — What part of the whole square is eight of 
these rectangles ? 

Q^ — What part of the whole square is nine of these 
rectangles ? 

C(. — How many of these rectangles are equal to 
the whole of the ninth square ? 



^>^^^^^^'^^«^^^«>^s^y^^'^^y^^ 



SECT. m. 

{Tot amwen to the fdlowing Questions, See Relations of Poimi» Page 304 

Qjf^Shew me on the first line of squares where 
you have a square divided horizontally into two equal 
rectangles ? 

Qv— Shew me where you have a square divided 
horizontally into three equal rectangles ? 

VOTSr^Thm^ last tito questions should be resetted on oommfncinf tbe m|#> 
yvieon of OMb aew pair of tquarei. 
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C(r— Wliich is greate^ftt, one of the two fectnni^es 
into which the fust square is divided, or one of the 
three rectangles into wliich the second is divided ? 

Qj^ — Which is greatest, two of the rectangles, of 
the secon'd. square or one of. tlie first ? ' . 

Qj — Which is greatest, t wo rectangles of the first 
or two of the second ? » 

Q^ — How many rectangles of the' second 8C[Uare' 
lire equal to the whole of the first ? 

Q^ — Which is greatest, one of tlie three rectangles 
into which tlie second square of the first litie^ is divi- 
ded, or one of the four r&ct angles into which the 
third square is divided ? 

Q. — Which is greatest two of the rectangles of the 
third square or one of the second ? 

Q^ — Which IS greatest, two of the second ot* t^o 
of the third ? 

G^— Which is greatest, three of the third or two of 
the second ? -- 

Q^ — Which is greatest,- three of the second or 
thrye of the third ? 

Q^ — How many of the rectangles of the third 
square are equal to the whole of the second ? 

Q^ — Which is greatest one of the four rectangles 
into which the third square is divided, or one of the 
ttve rectangles into which the 4tli square is divided ? 
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C^— -Which i9greatp«t, two rectangles of the fourth 
square or.one of the third ? 



C^^— Which k grcatebt, two of the third or two of 
the fourth ? 

Q»^-^Wbich lA greatest, three of the fourth or two 
of the third ? 

Qj^Wliich is greatesti three of tlio third or three 
of the fourth ? 

Q^^Wl^ich is greatest, four of the fourth or three 
of the third ? 

Q^ — W hich is greatest, four of the third or four of 
the fourth? 

Qj — How many rectangles of the fourth square ar^ 
•qu^l to the whole of the third ? 



Qj— Which k greatest, one of the five rectangles 
into which the fourth bqunre is<livi(i(>d, or one of the 
BIX uctangles into whicli the filth KCjunre is divided ? 

Q^ — Which is greatest, two ot the rectangles .of 

. the fifth square or one of the fourth ^ 

Q; — Win'ch is greatest, two of tlie fourth or two 
of the fifth? • 

Q. — Wliich is greatest, three of the fifth or two 
of the fou) th ? 

Q^.— Which is greatest, three of the fourth or three 
#f the fifth? 
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Q.— Which is greatest, four of the fifth or thre* 

of the fourth ? 

Q^ — Which is greatest, four of the fourth or four of 

the filth? ~ . 

Q^ — Which is greatest, five of the fifth, or four of 

tlie fourth ? 

Q^ — Which is greatest, five of the fourth or five of 

Ijbe.hfth? ' 

Q^ — How manv rectangles of the fifth square are 
equal to the whole of the fourth ? 



C^j— Which is greatest, one of the the six rectangles 
into which tlie fifth square is divided or one of the 
seventh rectangles into which the sixth square is 
divided ? 

C^ — Which is the greatest, two of the rectanglss 
oi the sixth square or one of the fifth ? 

Q^ — Which is greatest, two of the fifth, or two of 
the sixth ? 

Q^ — Which is greatest, three of the sixth or two 
of the fifth? 

Q^ — Which* is greatest, three of the fifth or three 
of the sixth ? 

Q^— 'Which is /greatest, four of the sixth or three 
of the fifth? 



( fl ) 

C(>-WIiich is^ greatesti four ot the fifth or four of 
the sixth ? 

Q(^ — Which is greatest) five of the sixthor fourof 
the fifth ? 

Q^ — Which is greatest, five of the fifth or five of 
the sixth ? , 

Q^ — Which is greatest, six of the sixth or five* of 
the fifth I* * 

Q^ — Which is greatest, six of the fifth or six oi the 
sixth ? 

Q^ — How many of the rectangles of the sixtb 
square are equal to the whole of the fifth ? 



C(^ — Which 18 greatest, one. of the 8*»ven rectangles 
into which the sixth square is divided or on^ of the 
eight rectangles into which the seventh square is 
divided ? 

C^— ^Which 19 greatest, two of the rectangles of 
the seventh square or one of the sixth ? 

G(^ — Which is greatest, tw3 of the^ixth or two of 
the seventh ? 



. — Which is greatest, three of the seventh or 
two of the sixth ? 

Q^— Which is greatest, three of the sixth or three 
of the seventh ? 
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^.^Wkich id greatest, foar of £te sixlfhlor three of 

the seventh ? 

C(.— Which is greatest, five of the seventh or four 
of the sixth ? - , ^ 



\ — Which is greatest, five of the 'sixth or five of 
the seventh ? 

Q^ — Which IS greatest, six of the seventh or five 
of the sixth ? 

C^-— 'Which k greatest, six of the sixth or i^x of 
the seventh ? . 

C^ — Wliich is greatest, seven of the seventh ot six 
of the sixth ? 

Q^ — V/hich is greatest, seven of the sixth ^or seven 
of the seventh ? 

Q^ — Jf ow many rectangles of the seventh square 
Tire equal to the whole of the sixth ? . 



Q^ — Which is greatest, one of the eight rectan- 
gles into which the seventh square is divided or one of 
the nine rectauifles into wiiich the eighth square is 
divided ? 

C^^ — Which is gr^ate«^t, two rectangles of rfie eagfath 
square or one ol the seveiuh ? 

C(^— Which is greatest, two of the sevenlli or two 
o/ the eighth ? 
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C^'Whicb if greatest, tbr^e of the^th or two 
of the seventh ? 

C^j;— lybich 18 greatest^ three of die seventh or 
three of the eighth ? % 

C^^— Which IS greatest, four of the eighth or three 
of the seventh ? 

Q. — Which is greatest, four of the seventh or four 
. pf the ^ghth ? 

€(;-^ Which IS' greatest^ 6ve of the eighth or four of 
:liie seventh ? 

C(^— Which is greatest, five of the seventh or five 
of the eighth ? 

€(j— Which is greatest, six of the eighth or 8ve of 
tlie seventh ? 

^ — Which is greatest six of the seventh or six] of 
the eighth ? 

^t'^'^MIIth is greatest, lieven of the eighth or six 
of the seventh ? 

Qj-* Which' is neatest, seven of the seventh or 
•even of the eighth ? 

Ct^^Which is greatest, eight of the eighth or seven 
cyf the seventh ? 

« 

C(_WhiGb is ureatest, eight of the seventh' or 
eight of the eighth ? ^ 



<- * 
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C^— Which is greatest, nine of the eighth or eight 
of the seventh ? 

Q^ — Which is greatest,' nine of the seventh or nine 
of the eifjrhth? 

Q^ — How mnny rectangles of the eighth square are* 
equal to the whole of the seventh ? 



^ — Which is greatest, one of the nme rectangles 
into which the eighth square is divided or one of the 
ten rectnnsries into which the ninth square is divided? 

Qj— Which is greatest, two of the rectangles of the 
ninth square or one of the eighth ? . 

Q^ — Which is greatest two of the eighth or two of 
the ninth ? . 

Q^ — Which is greatest, three of the ninth or two 
of the eigl.th ? 

Q^.'Vf^hich is greatest, three ^J^Mtf^^i or three 
of the ninth ? >^i^ 

Q^ — Whiih is greatest four of the ninth or three 
oT the eighth ? , 

Q.; — Which is greatest, four of the eighth or ^ur 
of the ninth ? 

€(:.-— Which is greatest^ fire of the ninth or four oi 
Aeeighth? 



C^— Which is greatest, five of the eighth or five of 
the ninth ? 

Qj— Which is greatest, six of the ninth or five of 
the eighth ? ' 

.Qvj^Which is greatest, six of the eighth or six of 
the ninth ? 

Qi^Which is greatest, seven of tlie mnth or six of 
the eighth ? 

Qj^Which is greatest, seven of the eigihth or sevien 
-cC the ninth ? 

C(.— -Which is greatest, d^t of the ninth or 
Mven of the eighth ? 

C(j-** Which ibgreatest, eight of the eighth oreig^t 
ef the ninth ? 

,0^— Which is.greatest, nine of the ninth or - eight 
of the eighth ? _^ 

:Ct2p-<Whiehiji»|preatest, nine of the eighth oi nina 
of the ninth f"^ 

'Ctj-— How many rectangles of the ninth square are 
equal to the ivhole of the eighth ? 

' NOTS^^Tbh mode of eaufniag Ihe nuigniiudes of Che RectoajUt Into whidi 
tiif tqnarct are divided, iboold be repcMted on the leoond line of squarec, which 
li dirided tj Vpsif^t line^' m weU m en the flnt» whkb it HbrisonuUy divided^ 
Iha m u gn i tii d M ahouU likewiie be comimed in their decrcesing relAtk>D«> ae 
jlveniDF!ige^40» of the Behtion« of Fvtmi Hit %ucftiQHi for whioli H l» 
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CHAP. VIII. 

The Pupil having learned on the firgt lihek W 
divide f^quure« separately into Upriglit and Horizontal 
rectangles, and to compare the relations of their seve* 
ral magnitudes, now proceeds on the third line to 
combine these operations by dividing the same 9ijfuS^ 
both Horizontally and Vertically. 



SECT^L 

^ — ^Dfaw a Horiaiontal Sfra^tJB^; 

C^. — Divide it by eight points into nine exfifSpii^tiju 

(^—rFroih ciach of the {)oints of division, and aTso 
froni the beginning and end oftheline^draw^tlpright 
Striiigiit lilies equal to one-ninth of thti liSoirlaK^ntfiA 

line. 

C^-— Join the upper extremities of all these Upri^t 
lines by a horizontal line? 

Q^ — How many squares have yoti thus formed ? . 

iroT^^The nine iquuM may eitiier be dmrn ooUediTeiyy at above, or pet* 
hapf iTmay be found mora convenient ta draw only one square at a time* ani 
proct^ed to cttvide it knd cooMdcT the relatiim of ita perts, befbire we proceei' 
to tbennnaimjicaquarw of tlie line • tbi^ IMter metkod la pitiMCd in tlw loBflW* .<- 



■ / 

wtammtamm 

Qj-'^^^-a HprizQoUJ Straigl^tjliQe* 

^ — Upon it complete a square ? 

i^.^Divide the horizontal sides of this square: 
by one point into two equal parts ? 

C(^^Divide the upright sides of this squace bj one 
point into two equal parts. 

C(^— Dvawa Morizontat line joimiigihe points of 
division of the Upright Unes^ 

€(.— Drawan Upright line joining the points qf 
division of the Horizontal sides* 

C(^— Into how many Horizontal Bectanglies is thu^ 
square divided ? 

Q^..-Whatproportion does the hdght of each of 
them bear to its length ? 

Q^ — Into how many Upright Rectangles is this* 
square divided ? r 

C(. — What proportion does the leugth of eaeh pf 
tiiem bear to its height ? 

Q^ — What part of the whole square is each of these 
rectangles ? ,. , \ 

iat^ — H«>w many lesser' squares does each of ihese^ 
rectangles contain? 



C^ — Into how miiny lesser squares is tfae whole' of ' 
the first square divided? 

Q^. — Wbtft part then is each rectangle of the ^bold 
square ? 

SECOND SQVAitS^ 

C^— ^Draw a Horizontal Straight line. 

Q^ — Upon it complete a square. 

Q^ — Divide the Horizontal sides of this square • 
\>y two points iiito three equal parts. . ' 

Q^ — Divide the Upright .sides, by two points Jnto - 
three equal parts. 

Q^ — Join the - corresponding points oC division* of . 
tlie Upright sides by Horizontiirl Vmt^. 

(S(^ — Join the cormsponding points- of- division of / 
the Horizontal sides by Upr^ht. line^ ? 

<3(^ — ^Iiito how maifyHotizout^L Rectangles is Ihis ; 
square divided ? 

Q^ — What proportion does the heiglit dt each of ^ 
them bear to its length ? 

Qj—Itito how , many Upright Rectangles is ibis 
square divided ? ~ 

• Q^ — What proportion docs the length of eack^ of 
them bear to its height? 
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[^— -WRat part of Ihe whole square ia eacli of 
these I'ectangles ? 

Q^' — How inanj 'lesser squares does each of them 
contain? 

Qj' — Whftt- part of thewhokr square is two of these 
rectangles taken together ? ; ' 

Q^ — HdW4£lany leaser squares do two of these 

contain ? * 

C(>^ What proportion does the height of two of 
them taken horizontally together bear to the length?* 

C(>— How many lesser "squares do the whole of this 
second square contain ? 

KOTE^Faf^^t!tm aafuvn to thflieqanMoiit let r«gtt. 46 aM47y tf IM' 
ltd«tioDf of Forait. 



wm' 



THIRD jsairjns. 

[.-^.Draw a Horizontal ^Straight line* 

Qj — Upon it complete a Square. 

Q[^i— Divide the horizontal side* of tliis, square by 
three points into four equal parts ? 

C(jr-Divide the Upright sides of this square by 
tliree points- into four equal parts. 

Q>wJoin the coriieaponding points of divleion of 
the Upright sides by Horizontal lines* 



t 



(^ — Join the correspcuidiiig .points .of divUiqto df' 

th^ horizontal sides by Upright lines. 

Qj— Into hom vifixkj hori^nt^l rectangles is thi» 
sqliare divided? 

X^.»What prpportioa does the height of eadi of 
Ihem bear to its length ? 

d^ — Into ho^^mai^ upr^fat roptaogles is this^ 

square divided ? 

0«—«What proportion does^ the leiigth of each of 
tkem bear to its he^ight ? 

0^ — What part;of the whpks^areis^eaeh of these 
rectangles ? . ^ 

Q^ — How maiiyfessersqiiaees does each of theat 
contain T 

Q^ — What part of 'the whole square is two of these 
rectangles takeh together ?' 

Q^ — How many lesser squares do two of Aeni 

contain ? 

C(.7^Whatprpportfon does the heights of two of 
them taken horizontally together bear to their length?' 

Q>— rWbatpart of the whole square is three of* 
these rectangles taken hoiizontally together ? % 

Q^ — How many lesser squares do three of Uiemu 
contain ? 
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• 

C^j~Whaf proportion doer the hdght of ttree 6f 
these rectangles taken horizon t)ally together bear td^ - 
the length ? 

C^ — How many lesser squares do the whoitt of th^ 
ihivd sqoare^contain ? 



I 



^— Draw a Horizomal StM'gbt line f 

C(>^Up6h' It complete a square ? 

. 'C^«-^Divide the horizontal sides of this square hf 
tbvtr points' into five e(pial partis ? 

•Cjt^— -Divide the upright «ides of this square by four 
fbinCB mto rfire ei^kl ^art^^? 

Qj^Join the con^esponding pdntb of division ot 
the upri^itffiiles by b^itfemtal straight lines. 

Q^— Join the corresponding points of division of 
the horizontal ^dSeb by upright strat^t' lines. 

C^^-^lBtd h6MF feteUiy bdtuKontid: rectangk^ is thb ^ 
square divided ? 

C^^I^Wbatpioportiotrdd^th^ height of each df 
them bear to the length ? 

C^---Into how many upright rectangles istlik 
4Kiuare divided ? 
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-^C^.— -What proportion does the length of €acb of 
itbeDk bear tu its height ?. 

Q^ — What part of the whole square is eacb oT 
theiie rectangles? 

I 

Q^ — How many lesser squares do each of them 
contain ? 

Q^ — What part of the whole square is two of these 
rectangles taken horizontally together. 

C(; — How many lesser squares do two of them 
contain ? 



)^ — What proportion does the height of two of 
ihem taken boriTontally together bear to the length T 

Q^ — What part of the- wholft square is three of 
■iHfiGBe rcctwgles taken horizontally together* 

Q^ — How many lesser squares do three of them 
contain ? 

Q^ — What proportion does the height of threfe of 
these rectangles taken horizontally together begr to 
Uie length ? 

:l^-«*Whatpart of the whole square is four of these 
rectangles taken horizontally together ? 

"C^-^How many lesser squarea do four of them 
-contain? 
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Q.— What proponion does the hf^ight of four of 
these rectangles taken Lorizontaily together, bear to 
the length ? 

Q^ — How many lesser squares do the whole cf 
this square contaia ? 



FITTH SQUJRJSi 

Qj, — Draw a Horizontel Straight lihci 
€^j— Upon it complete a square*. 

€(. — Divide the horizontal- sides of this square by 
ftve points into six equal parts. 

C(^— Divide the upright side of Ais square by five 
points into six equal parts* 

Qj^— Join the corresponding poirtts of division of 
the upright sides by horizontal lines ? 

Q^ — Join the corresponding points of division of 
the horizontal. sides by upri'^ht lines, 

C^-^Into how many horizontal rectangles is tliia 
square divided? 

C^— What proportion does the hdght of each of 
these rectangles bear to its length ? 

Q^— Into how. many upright rectangles la thk 
e^uare divided ? 
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Q^ What pffq;K>rtioii 4aes the lopgUi «C-4a(Dk 
^em bear to iu height ? 



^ — What part of the i^hole square is each of thte 
yectaogles ? 

Ct;-*FIow many lesser squares do each of these 
rectangles contain ? 

Q^ — What pact of the wliQle square is two of these 

rectangles taken together ? 

C^.— How many lesser squares (jp ^70 of them 
contain ? 

Q^— What proportion does the height of two 
of these rectangles taken together horizontally 
V^r to the length ? 

Q^ — What part of the whole square is three of 
(hfise i^^9^ngles- taken tog^tlier? 

C^ — How many lesser squares do three of then 
^qtaio ? 

C^ — What proportion does the height of three of 
these lectangles taken together horizoiitolly bear to 
the length? • 

Q^.-^ W bat part of the whole square is four of these 
rectangles taken together ? - 

C^— :How many lesser squares do fimr of them 

couiaia ? 
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Q.^XK^ftt pfOiportibii does the heighe ii^^T^ 
these rectangles taken together horizontally bear Id' 
the length ? . *- , 

Q^_What part of the whole square is hve.o£thesei 
rectangles taken together ? ^ 

Q^ — How many lesser squares do five of the^»e 
contain ? • 

Q^— TSrhat proportion does the height of five of, 
these rectangles Uiken togetlier horizontally bear to 
the length ? - 

Q^ — How many lesser squares does the whole of 
this $quare contain Z 

SIXTH SQUJItE. 

"HSK— l)r»iiv a Hori2()ntaI Stniii'ht line. 

' ■ ■ • 

Qj— Upon it complete a square. 

Q^-^Di vide the horizontal sides of this square ty 
nx points into seven equal parts. 

C^-r-Divide the upright sides of this square by six 
pbilUs into seven equal parts ?, ^ 

Q*TrJoin the corresponding points of division; of 
the upright sides by horizpntal lines« ^ ' 

.O4 — Join thecprresponding points of division, dT 
the horizontal sides by upright lines* 
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Ctr— Into how many horizantal raqtanglet is Jliii 
square divided ? 

C(. — What proportion does the height of each of 
these rectangles bear to the length ? ^ 

m 

Q^ — Into how many upright rectangles is Ais 
square ditided ? 

- C^ — What proportion does die lejogth of eadi ol 
these rectangles bear to the height ? 

Q^-^What part of the whole square is each .of 
these rectangles ? 

Q — How many lesser squares does each of Acs 
contain ? ' 

^.^What part of the whole square is two of flicse 
rectangles taken together ? 

Q^ — How many lesser squares do two of them^ 
contain ? 

( Q^— -What prcqportion does the height of two of 
them taken together horizontally bear to the length ?. 



^_What part of the whole square is three of 
these rectangles takm together ? 

Qj-^Hpw many less^ squares do three of thest 
rectangles contain ^ 



( «7 ) 

-C^-^yrbat proportion does the height of three of 
these rectangles taken together horizontally bear to 
the length ? 

Q(. — What part of tlie whplc square is &ar of these 
^ rectangles taken together ? . 

Qj — How many lesser squares do four of these 
rectangles contain ? 

Q^ — What proportion does the height of four of 
t|ie»e rectangles taken together horizontally bear to 
the length ? 

G(^ — What part of the whole square is fiTe of these 
rectangles taken together ? 

Q^;*— How many lesser squarei do five of these 
rectangles contain ? 

Q^ — What proportion does the height of five of 
Acse rectangles tak^n together horizontally bear to 
tbe length ? 

C(^— What part of the whole square is six of ^these 
rectangles taken togetlier ? ^ » 

Q.--- How many lesser squares do six of these rect* 

angles contain ? 

Qj— What proportion does the height of six of 
these rectangles taken together horizontally bear to 

the length? 

•> <^— How many lesser ^uares doee the who4e^ 

lis square contain ? 
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SEVENTH SQUJRB. 

C(2,-— Draw a Horizontal Straight line* 
Q^ — Upon it complete a square. 

C(. — Divide the horizontal sides of this square by 
seyejjji points into eight equal parts. 

C(^ — Divide the upright sides of this square by 
seven points into eight equal parts. 

€(2, — ^Join the corresponding points of division of 

the upright sides by horizontal lines. 

Q^ — Join the ^corresponding points of division of 
the horizontal sides by upright lines. 

Q. — Into how many horizontal rectangles is this 
square divided ? 

. C(. — What propoi^ion does the height of each . <if 
these rectangles bear to the length ? ^ ... 

Q;. — Into hoir many upright rectangles is/ this 
square divided ? * * 

C(^-^What projportlon does the length of <^h - 
of these rectangles bear to the height ? 

Q. — What part of the whole square is each of 
these rectangles ? ■ ! 

Ct^^How many lesser square! does each ^of tbem 
^contain ? 
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"^ C^^-^-'What part of the whole 8qaare[is two of Aese 
rectangles taken together ? 

C^— How many lesser squares do two of these 

rectangles contain ? ' .. 

■■ ' ■ ■ . ** 

C^ — What proportion does the height of two of 
these rectangles taken together horizontally bear to 
the length ? 

Qj— tVhat part of the whole square is three of 
.these, rectangles taken together ? 

* C([^— How many lesser * squares do three of these 
rectangles contain <* 

Qji. — W hat proportion dqes the height of three of 
these rectangles taken together horizontally bear to 
(he length? 

€(. — What part of the whole square is four of these 
rectangles taken together ? ~ 

€^j— 'How many lesser squares, do four of these 
rectangles contain ? . , . . 



^ — What proportion does the height of four of 
these rectangles taken together horizontally bear to 
the length ? ' 

Q^— What part of the ^hole square is five of these 

rectangles takv»n together ? 
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C^ — How many lesser squares . do five pf thest 

rectan|rlc8 contain ? 

Q^ — What proportion does the heiglit of five of 
thei^e rectangles taken together horisontally bear to 

the length i 

Q^. — What part of the whole square is six of thes« 
rectangles taken together ? 

Q^ — How many lesser squares do six of these rect- 
angles contain ? 

Q^ — What proportion does the )i eight of six of 
these rectangles taken together horizontally bear t*j 
the length ? 

G(^ — What part of the wliole square is seven of 
these rectangles taken together ? 

Q^ — How many lesser squares do seven of tbest 
rectangles contain.? 

Q^ — What proportion does the lieight of seven of 
these rectangles taken together horizontally bear to 
the length ? 

* 

Q^ — How ^Jnany lesser squares does the whole of 
this square contain ? 

EIGHTH SQUJnX. 

Q^^Tix2LJr a Horizontsl Straight lint. 
€(.— Upon it complete a square. 
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: C(^—- Divide th^ horizontal sides of this tquare by 
eight pomls into nine equal parts. 

^ Qj— .Divide the upright sides of this square hj 
eight points into nine equal parts. 

C^ — Join the. corresponding points of division of 
tlie upright sides by horizontal lines* 

C(. — Join the coiTcspondhig point* of division of 
the horizontal sides by upright lines, 

Q^-— Into how many horizontal rectangles is thjj^ 
sqiiare divided ? 

Q^ — What proportion ddcs the lieight of each of 
these rectangles bear to the length ? 

C^ — Into how many upright rectangles is this 
square divided ? 

C(.-i-What proportion does th6 length of each of 
tlicse rectangles bear to ibo height ? 

Q.— What part of the whole square is each of 
these rectangles ? 

Q^ — How many lesser squares do each of them 
contain ? 

C(^ — What part of the whole square is two of thesf 
rectangles taken together ? 

G(^— How many lesser squares do two cT thett 
rectangles contain ? 



Qj— Whatprofjorttbn docs the heigfit of two of 
tfe^se rectangles taken tog^tliet horizontdlly beiar td 
ihe •length ?■..'. 

Qc — What part of thb whole square is tliree of 
)th^^rectangle« taken together? 

Q^ — ^How many lessei squares do three of these 
fectangico contain ? 

C(^ — What proportion does the height of three of 
Ihdse rectangles taken together- horizontally bear* to 
the length ? 

Q. — What part of ( lie whole square is four of tliese 
rectangles taken together ? • 

' Q(^ — How many lesser squares' do four of these rect- 
axiijles contain ? 

C^—' What proportion does the heiijht of four of 
these rectangles taken together horizontally bear to 
the length? 

Q^ — What part of the whole square is five of these 
yectangles^taken t'ogcfhtr? 

Qj— How many lesser' squares do five of these 
fettanglescdf/itfih?. >= •-* ' ^ ' 

C^_ What proportion does the height of five of 
these fcctangles taken together horiiohtally bear to 
the length? 
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^^^—.Wbat psrt Qi^tl^. whole square U aixof tfatse 
rectangles t^l^en together? , 

G(^— rHow IT any lesser squares dp six qf tby^se rocU 
angles contain ? 

• C(. What proporlion does the heigl^t qf six of 
these rectangles taken together horizontally bear. to 
the length ? 

(a(* — What part of the whole square is seven of 
tbete rectangles taken together ? . ^ " 

Qj^ What proportion does the height of seven of 
these rectangles taken together hoiiitontaliy bear ' to 
the length? "'''•v 

" C(.T^What part of the whdte "sqUftsre is eighfc- of 
these rectangles t^keu. togeCher ? '"* **'** 

'. 0.-r-How many Id^sar .squares do eight '«f these 
rectangles contain? ,-f." » *:•.'' 

' ' i G(.--Wbat proportion does the height fiof etghl of 
J these rectangles taken together horitonlally' bear to 
the/^thr. ^^ .::!. ...;i,-.:// - p 

" C^^-^How many lesser squares does ^i whole of 
. this .square coutuin ? . ^ 



Q:;-Draw A Horizontal Straight' IW^ ■' ^ '"'"' ' "' 



( »♦ > 

C^«— upon it complete a tqaare. 

^ — Divide the horizontal sides of this square hj 
nine points into ten equal parts* 

Q^ — Divide the upriglit sides of this square by nine 
points into ten equal parts. 

Q. — Join the corresponding points of division of 
the upriglit sides by horizontal lines. 

Q^ — Join the correspoiyling points of division of 
the horizontal sides by upright lines. 

C^ — Into how many horizontal rectangles is this 
square divided? 

C^ — What proportion does the height of each of 
these rectangles bear to the length ? 

: Q^ — Into how many upright rectangles ii tbii 
square divided ? 

C^*~What proportion does the length of eftch of 
these rectangles bear to the height ? 

G^ — What part ot the whole square is each of these 
rectangles ? . 

C(. — How many lesser squares do each of these 
neetangles contain ? ^ 

C(^ — What part of the whole square is two of ^bese 
jrectamgles taken together? 
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r , 

Q^ — How nany lesser squares do tiro of these rect- 
angles contain ? 

€)l2,—* What proportion docs tlie height of two of 
these rectangles taken together horiaontally bear to 
the length? 

Q(^ — What part of the whole square is three of 
these rectangles taken together ? 

€(2,-— How many lesser squares do three of theao 
rectangles contain ? • 

Qj — What proportion does the height of three of 
these rectangles tidien together horizontally bear to 
the length ? 

€(^— What part of the whole square is four of 
these rectangles taken together? ~ 

C^ — How many lesser squares do, four of these 
rectangles contain ? 

Qj— What proportion does the height of four of 
these rectangles taken together horizontally bear to 
the length? 

C^TT" What part of tlie whole square is five of these 
rectangles taken together ? 

Q^ — How many lesser squares do tve of these 
rectangles contain? 

C(^— What proportiob does the height of five of 
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these rectangles taken together b&WEontally^ bear' lo 

the length ? 

C^ — What part of the whole square is aik of tlj^ , 

rectangles taken. together ? .'\^" 

. C^ — How many lesser squares do six of these rect- 
angles contain ? 

Q^— -What proportion does the height of six of 

these rectangles taken together horizontally, bear to 
the lenjnrth ? . . . ■ . 

Q^ — What part of the whole square is seven of 
these rectafiMes tJlken toffethdr ? 



\ 



i..t 



C^ — How n*any lesser squares' do sevon of these 

rectangles contain ? 

. ^ ■ ■ ■ '^ • . ■ ■'■■■/ 
Q^ — What proportion .do^s the- height pf,.8ey^i} of 

these rectangles taken to^icetlier horizontally bear to 

the length ? ' ' ' " ' ' 

■ ■'■ ■ » 

Q^^ — What part of the whole square is eight of 
tliese rectangles taken together ? 

Q^ — How many lesser squares do eight of these 
rectangles contain ? 

G^ — What proportion does the height of eight of 
these rectangles taken together horizontally bear to 
the length ? 

C^_What part of the whole square is nine oi 
these rectangles taken together ? 
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Ct^i^How many lesser squares do nine of thest 
rectangles contain ? 

Q^ — What proportion does the heighth of nine 
of these rectangles taken together horizontally bear 
to the length ? ' 

C(^-— How many lesser squares does the whole of 
Ibis square contain ? 

CHAP. IX. 



\ 



Having considered in the kst Chapter the pro. 
peitionsof the several Rectangles into which a Square 
can be divided, both by Horizontal and Uprigh^ 
lines, and compared tlieni by means ot* lesser squares^ 
we now proceed to describe Rectangles b^*aring a 
given proportion to a square, or whose heiglit and 
length have a certain proportion to each other. 



SECT. I. 

(See line of Rectangles marked A. cm tfiftTaMt4 

J — Draw a Horizontal Straight line. 

Q^ — Below it draw an Upright Straight line fronr 
Mch extremity, equal to half the horizontal line. 



■ t 
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Q>-^JWri tfeft lower extitmitioB of ihes^ Upright 
line3 by a Horizontal line ? 

- Cti^Wh^t figure is thi* -caHed? 

• .. . ■ V 

C^_^haf sides o( it are eqmtl on* tditsertlier ? 

Q^ — What proportion do the upright sides of it 
bear to the hdrfzotiial ? 



SECT. 11. 

Q^ — Draw a Horizontal Straight line. * 

Below it draw an Upright line from either extre- 
mity, equal to one-tliird of it. 

, Q^— ^Join the lower extremities of these upiififfit 
lines, by a horizontal straight line. 

Q^ — What figure is this called ? 

Q^ — What sides of it are equal ? 

— • 

Q^ — What proportion does its height heAi* td its 
length ? 

NOTE....ln like manner should be descHbed a Rectangl« whose height is tw*> 
(.birds of its lengtt| j and all the Questlens should be asked tt tbave. 



SECT. JIT. 

V 

In this Section directi6i)i should be given for des- 
1^/p^a Rectangle^ whoselieight was equal to one- 



fouDtli of ito length •; > an^ -vi^hm die <pieKtioii8, ^ave 
been asked cgficerning its relations, then, one whpse 
heigtvt js WP-fipH^^tlogs pf iti^ lepgt}i ; tlfepi one wljpse 
b^igi^t 16 th^e^-fourth« of i^3 lejigtlv . , 



SBCT.JV. 

In like manner this Section begins by describing a 
Rectangle whose height is one-fi th ofiii» length ; then 
one whose height is two-filths of its length ; then, one 
whose height is three-hfths of its length ; then, one 
whose height is fojur-fi^ths of its lengtjb ; an^d sq on 
through the remaining rectangles of the line A of the 
Table, until thePupil is enabled to describe a rectangle 
of any proportion, dictated in terms'lik^ the fcrfloWihg : 

Q^ — Describe a rectangle placed horizontally, 
whose height is one-sixth of its length ? 

Q^ — Describe a horizontal rectangle whose height 
is two-sixths of its leiigth ? Anisaon^ 



Q^-^Describe a rectangle placed horizontally 
whose height is ^qual to one-seventh of its length ? 

Q^-T— Beecrib^ ^ rc^t^ngle placi^ hoifizontally whp?e 
height k equal to tb^^e-fevwAs pf ift; lengtU?— 



( 100 ) 

^- Describe a rectangle placed horizontally whose 
height is equal to one eighth joi its length. 

Q(^ — Describe a rectangle placed horizontally whose 
height is equal to two-eighths of its length. Atid to on* 



(3(. — ^Describe a rectangle placed horizontally whose 
height is equal to one-ninth of its length. 

Q^ — Describe a Rectangle placed horizontally 
whose height is equal to two-ninths- of its length.— 
And so on. 



C^ — Describe a rectangle placed horizontally 
whose height is equal to one-tenth of its length. 

jQ^ — Describe a rectangle, placed horizontally, 
whose height is equal to two-tenths of its length.-— 
And so on. 

NOTE.—The Relations of the ^iflbKnt parts of these Rectangles, as gives Ul 
tiie>questions on the first Sectk»» will be found in Page 5 6$ of the Relations 
of Forms ; and it may be well to state here that, when the height of a rectangle 
whose sides are upright and borisontal Hnes, is less than the length, such reut- . 
angle is said to be placed HORIZONTALLY ; and when the height exceeds the 
length, the -rectangle is said to be placed UPRIGHT. 



We now proceed to the consideration of figures B 

and C, of the Table ; thp objects of which are to lay 

downa rule for observing how much any Slanting 

line varies from Horizontal, as also in E, afulc is laid 

sdown for ascertaining the slant of those lines whose 
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inclination approaches nearer to upright. The for- 
mer, it will appear, are considered as the Diagonals 
of Rectangles, whose length exceeds their height; — 
the latter as the Diagonals of Rectangles whose height 
exceeds their length. We here give a few Questions 
as examples of their use, which should be carefully 
extended to every rectangle of the four series, given 
in the table, and should be ciwelt upon, until 
the Pupil can not only draw a Slanting line of any 
given inclination, bot is also ablie Verbally to express 
the inclination of any Slanting line presented to his 
view. It may be well to remark that the line of Rect- 
angles, given in Fig. D of the Table, are intended to 
]be used in the same manner as those at A, in order to 
facilitate the drawing of any Upright Rectangle, be- 
fore the Diagonals are inserted in them ; for which 
purpose, Questions similar to those given in the 
foregoing sections ot this Chapter, may be used. 



Q^ — Draw a Rectangle placed horizontally, whose 
height is equal to one-half of its length. 

Q^ — Join the right upper Angle to the lefl lower 
Angle by a Slanting line. 

Qi — What would yoU' say was the inclination of 
this Slanting line ? ^ \ 
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Q^^ What Is a Slaritihg liiie ^i«#n thu6 kiarect- 
anorle called? " 

Q^ — In "wliat direction would you s^y tlie diagoMl 
of this rectangle was drawn ? 

NOTE,— For ttuwers to theie Quettions See Pages 5 7 and 5 8 of ^ 
^latidiu df Forms. 

The direction of the Dingondl should tlien be re- 
versed ab follows : — 

C^^ — Draw a Horizontal Rectangle whose height 
k equal to one-half its length. 

(^ — ^Joiti the right lower Angle to the le^ft upper 
Angle by a Slanting line. . 

Q^ — What would yon ^tty was the inclination of 
this Slanting line ? 

Q^ — In what direction woufd you say this line 
Slanted ? 

Q^ — Draw an Upright refctangle v^hose height is 
equal to twice its length. 

G^ — Join its ri^ht upper Aqgle td its left Jower 
. Angle by a Slanting line. 

€(^- — What, would you say was the inclination of 

this line? 

Q^-— In what 'direction would you soy thie diagonal 
^f this.rectangle was drawn ? 



Tbettreelioii^ofthe I>Migoml thauld be twatni a» fdBam 

Q. — Draw an Upright Rectangle whose length U 
«qual to one^hair ith height. 

Q^ — ^Join the right lower Angle to the left upper 
angle by a Slanting line. 

Q^ — What would you say was the inclij^tiQn .of 
this line. * ^ 

Q^ — In what direction would you say the diagonal 
of this rectangle was formed. 

Q^; — Draw a Rectangle placed horizontally whose 
height is «qual to ©ne-third of its length. 

Q^ — ^Join tl\e right upper Angle to the left lower 
Angle by a Slanting line. 

, Q^ — Whact would yon say was the inclination of 
this line ? ' ^ 

(Si^ — What IS a Slanting line drawn thus in a rect- 
angle called ? , 

(S(i — In whftt direction wwjld you «ay:^he diagonal 
of this rectangle was drawn ? • ' 

TheJdireeiJtm^tif 'fte cfipgDiMil ^houkt.be reverted m ficllows. 

Q^ — Draw a Horizontal Rectangle whose height 
is equal to one-third of its Icngh. 

-Q. — Join the right lower Anglcrto the -left upper 
Angle by a Slanting line. 
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Hie dIreetloD of the diagonal should be rerened aa iioUowfc 

Q^ — Draw an Upright Rectangle whose height ^ 
equal to four times its length. 

C^ — Join the right lower Angle to the left upper 
Angle by a Slanting line. ' 

Q(j — What would you say was' the / inclination of 
this line ? 

Q^ — In what direction would you say the diagonal 
of this rectangle was drawn ? 



In like manner the Diagonals of the remaining 
Rectangles given on the Table should be described, 
and afterwards the Diagjnals of Rectangles whose 
heights are two-thirds, or two or three-fourths of its ^ 
length, SfC. S^c. as given in describing the Rect- 
angles in the former part of this Chapter ; and 
this Exercise should be continued until the Pupil 
can, according to this rule, detei'nime, by means of 
the Rectangle of which it is the 'Diagonal, the incli- 
nation of any line •)resented'to his ofaservatioa s. the 
practical utility of which is sel^-evidont. 
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RELATIONS OF FORMS. 
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FIRST EXERCISE. 

1st sictiox. ^ 

Horizontal Straight lines. Upright straight lines 




™^^ 6th ^ " ^^^" 

7th 

8th 

9th 

10th 

See Fig. 1 to 10 See Fig. 1 1 to 20. 

1st Table. 1st Table. 
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Sd section. 

THE first horizontal line is shorter than the second. 

The second horizontal line is longer than the first, 
but shorter than the third. 

1 he third horizontal Une is longer than the second 
but shorter than thefourt^t. 

1 he fourth horizontal line is longer than the third, 
but shorter than the fitth. 

The fifth horizontal Une is longer than the fourth, 
but shorter than the sixth. 

The sixth horizontal line is longer than the fifth, but 
shorter than the seventh. 

I'he seventh horizontal line is longer than the sixth, 
but shorter than the eighth. 

The eighth horizontal line is longer than the se- 
venth, but shorter than the ninth. 

The ninth horizontal Une is longer than the dighth, 
but shorter than the tenth. 

The tenth horizontal Une is longer than the ninths 
and longest of aU. 

THE first upright line is shorter than the second. 

The second upriglit Une is longer than the firsts 
but shorter than the third. 

The third upright line is longer than the second^ 
but shorter tlwi the fourth. 

I The fourth upright line is longer than the third, 
but shorter than the fifth. 

The fifth upright line is longer than the fourth, but 
shorter than the sixth. 

The sixth upriglit Une is longer than the fifth, but 
shorter than the seventh. 

The seventh upright Une is longer than the sixth,- 
but shorter than the eighth. 

The eighth upright Une is longer than the seventh, 
but shorter than the ninth. 



The ninth upright line is longer than the eighth, 
but^horter than tne tenth. 

The tenth upright line is longer than the ninth, 
and longest oi all. 

3d sxction« 

The I'st horizontal line is not divided. 
The 2d is divided by 1 point into 2 equal parts. 
3d * 2pointe- 3 

4 • 3 -4 

5 • 4 .5 

6 * S " 6 

7 . 6 • 7 

8 . 7 -8 

9 . 8 .9 
10 • 9 - 10 

The 1st upright line is not divided. 
The 2d is divided by 1 point into 2 equal part;?. 

3d - 2 points ^ S 

4 . S - 4 

5 ^ 4-5 

6 - 5^6 

7 • 6-7 

8 • 7 .8 

9 . 8 .9 
10 - 9-10 

4th sectiok. 

EACH of the two equal parts of the second hori- 
zontal line is half of that line. 

From the beginning of the liile to the point of dU 
rision is the iSrst half, and from that point to the end 
of the line is the second half. 

And the whole line contains two Jialve^. 



EACH of the three equal parts of the third hori- 
zontal line is a third part of uiat line. 

From the bec;inninff of. the line to the first point of 
division is the 6rst third ; from the first point to the 
ftccond is the second third ; from the seccmd point to 
the end of the line is the 8d third. 

From the beginning of the line to the second point, 
there arc two thirds of that line, and from the first 
point to the end of the line there are two thirds. 

And the whole line contains three thirds. 

EACH of the four equal parts into which the fourth 
horizontal line is divided, is one fourth part of it. 

From the beginning of the line to the first point is 
the first fourth. 

From ihe Ist point to the 2d point is the 2d fourth. 
2d to the 3d point is the 3d fourth-. 

3d to the end of the line, is the 4th 

fourth. 

From the beginning of the line to the second point, 
there are two fourths. 

From the first point to the 3d there are two fourths 

From ihe second to the end of the line, there are 
two fourths. 

From the beginning of the line to the third point, 
there are three fourths. 

From the 1st point to the end thereare three fourths 

And the whole line contains four-fourths. 

EACH of the five equal parts into which the fifth 
horizontal line is divided, is one-fifth of it. 

From the beginning of the line to the first point of 
division, is the first fiith. 

From the 1st point to the 2d is the 2d fifth. 
From the 2d point to the 3d - 3d fifth. 
3d - 4th - 4th fifth. 

- 4tb point to ea4 of the line is the 5th fifth 
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From the beginning of the line to the second poin 
©f division, there are two-fifths. 

From the 1st to the 3d there are 2- fifths. 
2d . 4th - 2-fifth8. 
Sd to the end of the line there are 2- 
fifihi. 

From the beginning 9f the line to the third point, 
there are three-fifths. 

From the first point to the fourth, there are three- 
fifths. 

From the second point to the end of the line, there 
are three-fifths. 

From the beginning of the line to the fourth point, 
there are four-fifths. 

From tlie first point to the end of the line, there are 
four-fifths. 

And the whole line contains five-fifths. 

EACH of the six equal parts into which the sixth 
horizontal line is divided, is one-sixth part of it. 

From the beginning of the fine to the first point, i. 
the Ist-sixth. 

From the 1st point to the 2d, is the 2d sixth. 
2d - 3d, - 3d 

3d - 4th, - 4th 

4th - 5th, - 5th 

5th point to the end of the line is the 6th 

From the bcffinning of the line to the 2d poii ! 
there are 2-sixths. 

From the 1 st point to the Sd, there are 2-sixths. 

2d • 4th . ^ 

.3 . 5.2 

4th . 6.2 

5th to the end of the line, 2 



Trom the beginning of the line to the third point 
there are b-sixths. 

From the 1st point to the 4th there are S-sixths. 

From the 2d point to the 5,th there are S-sixths. 

From the Sd point to the end of the line, S-sixtht* 
"om the beginning of the line to the fourth point 
iuere are 4-sixth8. 

From the Istto the 5th, are 4-8ixth8. 

From the second to the end of the Una are 4-sixthl 

From the beginning of the line to the^th point arc 
S-sixths. 

From the Ist point to the end of the lines 5-sixths« 

And the whole line contains 6-sixths. 

EACH of the seven eaual parts into which the seventh 
horizontal line is divided is 1- th part of that line.^ 

From the beginning of the line to the first point 
of division is the Ist seventh. 

From the 1 st point to the 2d is the 2d seventh. 
2d . Sd • Sd 

8 . 4th . 4th 

4th . 5.5 

5 . 6 . ^ . . 

6 « to the end of the hne is the 
*7th seventh. 

From the beginning of the line to the second point 
o\ diviftion there are 2-sevenths. 

From the 1st point to the Sd there are 2-sevenths« 
2d . 4tb • 2 

S . 5.2 

• 4th • 6 . 2 

• 5 « to the- end of the line there 
*rc 2-sevenths. 

From the beginning of the line to the Sd point of 
division tliere are S-scvenths. 
f xoiD the Ist to the itli point there are S-sevenths. 



From tbe 2d point to the 5th there are S-sevenths 
, 3d • 6tb • . :3 -sevenths. 

4th .to the end oi the line there are 
8-sevenths. 

From the beginning of the line to the fourth point 
of division there are 4 -sevenths. 

From the 1st point to the 5th there are 4-sevenths. 
2d . 6 th . 4 -sevenths. 

From the Sd point to the end of the line there are 
4-sevenths. 

From the beginning of the line to the fifth point 
there are 5-sevenths. 

From the 1st point to the 6th there are 5-sevenths. 

From the 2d point to the end of the line there are 
5-sevenths. ' . 

From the beginning of the line to the sixth point 
cf division there are 6-sevenths. 

From the 1st point to the end of the line there 
are 6-sevenlhs. 

And the whole line contains 7-sevenths. 

EACH of the eight equal parts into which the eiglith 
horizontal line is divided is one-eighth part of that 
lin^ . 

From the beginning of the line to the 1st point 
•f division is the first eighth* 

From the 1st point tothe id is the 2d eighth 
2d . 3 . 3d 

5 • 4th . 4th 
4th . 5.5 

m 5 m S m S 

6 . 1.7 

7th point to the end of the lihe is the 
8th eighth. 

From the beginning of the line to the 8ecoti3i..\fc"^\s!^ 
of division there are two ei^lliii. 



From the 1 st point to the Sd t&ere are 2-eightbg. 
2d . 4th • 2 

3 . 5 • 2 

4th . 6.2 

5 • 7.2 

6 to the end , of the Ime there are 2- 
eighths. 

From the beginning of the line to the third point 
of division there are S-eighths. 

From the 1st point to the 4th there are 3-eighths. 
2d . 5 . 3 

3.6.3 
4th . 7.3 

'5th to the end of the line, 3-eighths. 
From the beginning of the line to the fourth point 
of division there are 4-eighths. 

From the l«t point to the 5th there are 4-eighths. 
2d . 6 4 

.3 .7.4 

4th to the end of the line, 4 
Fromlthe beginning of the line to the fifth point oi 
division there are 5-eighths. 

From the 1st to the 6th there are 5-eighths. 

2 . 7th . 5 

From the 3d to the end of the line, 5-eighths. 
From the beginning of the line to the sixth point 
of division there are 6-eighths. 

From the J st point to tiie Tth. there are 6-eighths 
From the 2d to the end of the line; 6-eighths 

From the beginning of the line to the seventh point 
of division there are 7 -eighths. 

From the 1st point to the end of the line thejre are 
7-eightltt. 

And the whole line contains 8-eighths. 



EACH of the nine equal parts into which the ninth 
horizontal line is dividea is one-ninth part of that line. 
From the beginning of the line to the 1st point of 
division is the first ninth. ' 

From the 1st point to the 2d is the 2d ninth, 
2d . 3d 3d 

3 . 4th • 4th 

• 4th m 5 , 5 
.5 . 6 .6 

6 .7.7 

7 . 8 .8 

. 8th point to the end of the line is the 9th nintk 
From the beginning of the line to the second point 
«)f division there are 2-ninths. 

From the 1st point to the 3d there are 2-ninthi« 
2d . • 4th . 2.ninth«. 

3 .5.2 

4th . 6 . 2 

5 .7.2 
" .6 ^8.2 

7th to the end of the line, 2 
Froin the beginning i »f * the line to the third point of 
division there are 3-ninths. 

From the 1st point to the 4th there are 3-nlnths. 
2d . 5.3 

• 3 . 6 • 3 

4th . . 7 . 3 ^ 

. 5 .8 . 3 

6 to the end of the line, 3 

From the beginning of th& line to the fourth point 
#f division there are 4-ninths. 

From the 1st point to the 5th there are 4-ninth«. 
. 2 . 6 . 4 

3.7.4 
4th . 8 . . 4 

6th to die end of the Uue^ V ^ 
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From tlie beginning of the liae to the fifth point of 
division there are .':-ninths. 
^iVom the 1 st point to the 6th there are 5-ninths« 
2d . 7 .5 

• S .8 • 5 

4th to the end of the line, 5 
From the beginning of the line to the sixth point of 
division there are 6-ninths. 

From the 1st point to the 7th there are 6-ninth$. 
2d • 8 • 6 

3d to the end of the line, 6 
From the beginning of the line to the to the seventh 
point of division there are 7-nixith8. 

From the Ist point to the 8th there are 7-ninth8. 
From the 2d point to the end of the line there are 
7-ninth8. 

From the beginning of the line to the eighth point 
of division there are 8-ninths« 

From the first point to the end of theline S-nintluu 
And the whole line contains 9-ninth8. 

EACH of the ten equal parts into which the tenth 
horizontal line is divided is one-tenth part of that 
line. 

From the beginning of theline to the first point of 
division, is the first-tenth. 

From the 1st point to the 2d, is the 2d tenth. 



2d 


• 


3 - 


3 


Sd 


•k 


4th - 


4 


4th 


. 


5 * 


5 


5 


« 


6 - 


6 


6 


• 


7 - 


7 


7 


• 


8 ^ 


8 


8 


• 


9 - 


9 



From the 9th to the end of the line is the 10-tenth 
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From the beginning of the line to the second point 
of division, there are two-tenths. 

From the 1st to the Sd point there are S^tenths. 
2d - 4th - 2 

- 3 - 5 - 2 

4th - 6 - 2 

5^-7 - 2 

6-8 - 2 

7.-9 . 2 

From the 8th to the end of the line there arc 2- 
tenths. 

From the begkininj.; of the line to the third point of 
division, there are three-tenths. 

From the 1st to the 4th point there are 3-tenth& 



2d *. 5th 


- 


3 


3-6 


- 


3 


4th - 7 


» 


3 


5-8 




3 


6-9 


' ' «. 


3 



From the 7th point to the end of the line there are 
3-tenths, 

From the beginning of thfe line to the fourth pomt 
«f division there are four-tenths. 

From the 1st to the 5th point there are 4-tenth8. 
2d - 6th - 4 

3-7 - 4 

- 4th - 8 "4 
-5-9 - 4 

6th to end of the line there pre 4-tenths. 
From the beginning of the line to the fifth point of 
division there are five-tenths. 

From the Ist to the 6th point there are 5-tenths, 

- 2 - 7th - 5 

- 3 - 8 . 5 

- 4th - 9 - 5 

5 to the end of the Uue tkex^ %x% t^-Vec^^®^ 
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From the beginning cf the line to the sixth point 
of ili vision t}iere are six-tenths. 

From the I st point to the 7th there are 6-tenth8« 
2d . 8 .6 

3 • 9 .6 

From the 4th to the end of the line 6 

From the beginning of the line to the seventh point 
of division there are 7-tenths. 

Fr^)m the ist to the 8th point there are T-tentha. 
* 2d . 9 . 7 

3 to the end of the line there are 7 tenths 
From the beginning of the line to the eighth point 
of division there are S-tenths. 

From the i st to the 9th point there are 8-tenths; • 

t^d to the end of the line, S-tenths. 
From the beginning of the line to the 9th point of 
division, there are y-tenths. 

From the first point to the end of the line there are 
9-teTiths. 

And the whole line contains 10-tenths. 



Note These Exercises should be repeated on the 
series of upright lines from Fig. 1 1 to 20, altering 
the term Horizontal Line to that of Upright 
LiN£ wherever it occurs. 
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5th section, 

THE first horizontal line is as great as half tlie 
second. 

Half the second horizontal line is as great as a Sd 
part of the third. 

The second horizontal line is as great as twice the 
Sd part of the third. 

THE third part of the third horizontal line is as 
great as the 4th part of the fourth line. 

Twice the third part of the third horizontal line is 
as great as twice the 4th part of the fourth. 

The third horizontal line is as great as three times 
the 4th part of the fourth. 

THE fourth part of the fourth Ime is as great as the 
5th part of the fHth. 

Twice the 4th part of thje fourth horizontal line is 
equal to twice the 5th part of the fifth line. 

Three.times the 4th part of the fourth horizontal 
line, is equal to three times the 5th part of the fifth 
line 

The fourth horizontal line is as great as four timet 
the 5tfa part of the fifth. 

THE 5th part of the fifth horizontal line is as great 
as the 6th part of the sixth line. 

Twice the 5th part of the 5th horizontal line is 
equal to twice the 6 th part of the sixth line. 

Three times the 5th part of the fifth horizontal line 
is equal to three times the 6tli part of the sixth line. 

Four times the 5th part of the fifth horizotv^VVcafc 
is equal to four times the StVi paT\o^\5cve ^Yx^^ttsip' 

The HAh horizontal line is aA great %& ^^ ^ 
the 6tb p^H of the sixth. 
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THE iixth part of the sixth horizontal line is as 
great as the seventh part of the seventh. 

Twice the 6th part of the sixth horizontal line are 
equal to twice the 7th part of.^the seventh line. 

Three times the 6th part of the sixth' horizontal 
lineareequal to three times the Tth.part of the seventh 
line. 

Four times the 6th part of the sixth horizontal 
lineareequal to four times the 7th part of the seventh. 

Five times the 6th part of the f'U^th horizontal line 
are equal ^to five time* the 7th purt of the seventh. 

The sixth horizontal line is equal to 6-7 ths of the 
seventh. 

THE 7th part of the seventh horizontal line is equal 
to the 8th part of the eighth. : 

Twice the 7th part of the seventh horizontal line 
are equal to twice the 8th part of the eighth 

Three times the 7th part of the seventh horizontal 
line are equal to three times the 8th part of the eighth 
. line. 

Four, times the 7th part of the seventh horizontal 
line are equal to four times the 8th part of the eighth 
line. 

Five times the 7th part of the seventh horizontal 
line are equal to five times the 8th part of the eighth 
line. / 

Six times the 7th part of the seventh horizontal 
line are equal to six times the 8th part of the eighth 
line. 

The seventjh horizontal line is equal to seven timci 
the 8th part pi the eighth. 

THE 8tb part of the eighth horizontal line is equal 
to the 9th part of the luntYvYvxve, 
( Twice theSth part oCtYie e\g\vX\i\\ox\xoTi\A\ssNRW 
^ual to twice the 9th paxto? Ocve ivmv\\\\sx^. 
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Three times the 8th part of the eighth horizontal 
ue are equal to three times the 9th part of the ninth 
ne. 

Four times tlie 8ih part of the eiglith horizontal 
ne are equal to four timet the 9th part of the ninth 
ne. 

Five times the 8th part of the eiglith horizontal 
ne are equal to five times the 9th part of the ninth 
He. 

Six times the 8th part of the eighth horizontal line 
re equal to six times the ninth part of the ninth hne. 

Seven times the 8th part of the eighth horizontal 
tie are equal to seven times the 9th part of the ninth 
Jie. 

The eighth horizontal line is equal to 8 times the 
th part of the ninth line. 

THE 9th part of the ninth line is eqiial to the 10th 
art of the tenth. 

Twice the 9th part of the ninth horizontal line are 
)uaJ Ui^lmce the 10th part of the tenth line 

Three times the 9th part of the ninth horizontal 
ae are equal to three times the 10th part 6f the tenth 
ne. 

Four times the 9th part of the ninth, horizontal 
tie are equal to four times the 10th part of the tenth 
ne. . 

Five times the 9th part of the ninth horizontal 
ne are equal to five times the 10th part of the tenth 
ne. 

Six times the 9th part of the ninth horizontal line 
•e equal to six times the 10th part of the tenth line. 

Seven times the 9th part of the ninth . horizontal 
ne are equal to seven times the 10th part of the tentli 
ne. 
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Eight times the 9th part of the ninth horizontal 
line are equal to eight times the 10th part of tlie 
tenth line. 

The ninth horizontal line is equal to 9-lOths of the 
tenth line. 

Note. The same is to be performed on the Up- 
right lines alto. 

6th sxction. 

HALF of the second horizontal line is. equal to 
the whole of the first. 

The second horizontal line is twice as great as the 
first. 

The Bd part of the third horizontal line is equal to 
half of the second. '\ 

Twice the 3d part of the third Uoe jare equal to the 
whole of the second, , . 

The whole of the third horizontal line is ecjual to 
three times half the second. 

THE 4th part of the fourth horizontil liae ItitBjnfll 
to the 3d part of the third. 

Twice the 4th part of the fourth are equal to twice 
the 3d part of the third. 

Three times the 4th part of the fourth are equal to 
the whole of the third. 

^ The fourth horizontal line is equal to four times the 
Sd part of the third. 

THE 5th part of the fifth line is equal to the 4th 
*^8rt of the fourth. 

Twice the 5th part of the fifth horizontal line are 
, ial to twice the 4th part cf the fourth line. 
Three times the 5th part of the fifth horizontal 
^ are equal to three times the 4th part of ilie fourth 
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Four times the 5th part of the fifth horizdntal line 
are equal to the whole of the fourth line. > 

The fifth line is equal to five times the 4tfa part of 
the fourth. 

THE Sih part of the sixth line is equal to the 5th 
part of the fifth line. 

Twice the 6th part- of the sixth horizontal line are 
equal to twice the 5th part of the fifth line. 

Three times the 6th part of the sixth horizontal 
line are equal to three times the 5th part of die fifth 
line.^ 

Four times the 6th part of the sixth horizontal line 
are equal to four times the 5th part of the fifth line. 

Five times the 6th part of the sixth horizontal line 
are equal to the whole of the fifth line. 

The sixth horizoiTtal line is equal to six times tlie 
^th part of the fifth. 

THE 7th part of the seventli line is equal to the^ 
6th part of the sixth. 

Twice the 7th part of the seventh horizontal line 
are equal to twice the 6th part of the sixth line. 

Three times the 7th part of the seventh horizontal: 
line are equal to three times the 6th part of the sixtK 
Une. 

Four times the 7th p^jrt of the 7th horizontal line 
are equal to the four times the 6th part of the sixthr 
line. •• 

Five tknes thc^ 7th part of the seventh horizontal 
line are equal to five times the 6th part of the sixth 
Kne. 

Six times the 7th part of the seventh horizontal 
line are equal to the whole of the sixth line. 

Tlie seventh horizontal line isreqjj^ to sevea tixn&v 
the sixth pan of the sixth*. 



THE 8th part of the eighth Ihie is equal to the 
7th part of the seventh line. ' ' 

Twice tlie 8th part'of the eighth horizontal line are 
equal to twice the '^th part oi the seventh line. 

Three times the 8th part of the eighth horizontal 
line are equal to three times the 7 th part of the 
seventh line. 

Four times the 8th part of the ei^»hth horizontal 
line are equal to four times the 7 th part of the seventh 
line. 

l^ive times thi 8th part of thq eighth horizontal 
line are equal to five times the 7th part of the seventh 
line. 

Six times the 8th part of the eighth horizontal line 
are equal to six times the 7th part of the seventh line. 

Seven times the 8th part of the eighth horizontal 
line are equa] to the whole of the seventh line. 

Theeigrth horizontal line is equal to eight times 
the 7th part of the seventh line. 

THE 9th part of the ninth line is equal to the 8th 
part of the eiglith. 

Twice the 9th part of the ninth horizontal line is 
equal to twice the 8th part of the eighth line. 

Three times the 9th part of the ni^th horizontal 
line are equal to three times the 8 th part of the eighth 
line. 

Four times the 9th part of the ninth horizontal 
line are equal to four times the 8th part of the eighth 
L'ne. * 

1 'ive times the 9th part of tlie ninth horizontal line 
are equal to five times the 8th part of tlie eighth 
Jine. 

Six times the 9th part of the ninth horizontal line 
""^ equal to six times tl\e 8l\i \)*iit\. o^ xXv^ d^th 
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Seven times the 9th part of the ninth horizontal line 
are equal to seven times the 8th part of the eighth 
line. 

Eight times the 9th part of the ninth horizontal 
line are equal to the whole of the eighth. 

The ninth horizontal line is equal to nine times the 
8th part of the eighth. 

« 

THFi tenth part of the tenth line is equal to the 
9th part of the ninth line. 

Twice the 10th part of the tenth horizontal line are 
equal to twice the 9th part of the ninth . 

Three times the 10th part of the tenth horizontal 
line are equal to. three times the 9th partofthc ninth. 

Four times the 10th part of the tenth horizontal 
line are equal to four times the 9th part of the ninth. 

Five times the 10th part of the tenth horizontal line 
are equal to five times the 9th part of the ni^th . 

Six tipnes the 10th part of the tenth horizontal line 
are equal to six times the 9th part of the ninth. 

Seven times the 10th part of the tenth horizontal 
line are equal to seven times the 9th part of the ninth. 

Eight times the 1 0th part of the ninth horizontal line 
are equal to eight times the 9th part of the ninth. 

Nine times the 10th part of the tenth horizontal 
line are equal to the whole of the ninth line. 

The tenth horizontal line is equal to ten times the 
9th part of tlie ninth. 
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SECOND kXERCISE. 

FIG. 21 
HORIZONTAL PARALLEL LINIES. 

THE upper horizontal line is parallel to the lower, 

and the lower hor. line is parallel to the upper, because 

both are equally distant one &om another in everj 

part. 

PIG. 22. 

UPRIGHT PARALLEL LINES. 

The first uprigAt line it parallel to the second, and 
the second upright line is parallel to the first, because 
both are equally distant in every part. 

FIG. 23. 
A RIGHT ANGLE. 

This Right Angle is composed of one upright line 
and one horizontal line. 

The horizontal line is the horizontal side of the 
angle. 

The upright line is the upright side of the angle. 

The point where these two lines meet is called thj 
Point, or Vertex of the angle. 

FIG. 24*. 

TWO RIGHT ANGLES. 

These two Right Angles are formed by one hor 
line and one vertical. 

The first half of the horizontal Hne is the hor.^de 
of the first right angle. 

The seconahalf ofthe hor. line is the hor, side of 
the second right angle«^ 
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The upright line is the upright side of the first right 
angle, and also of the second right angle for which 
reason they a.*e called Adjacent Aiigles. 

The point where the upright line meets the hor. 
line is called the vertex, or point of botli the se angles, 

FIG. 25. 

The Exercises of this figure are the same as. the 
preceding one. 

FIG. 26. 

FOU» RIGHT ANGLES. 

( a ) The Ist right angle, (b) The 2d right angle, 
(c) TheSd right angle, (d) The 4 th right angle. 

The first half of the hor. line and the upper half 
of the upright line, are the sides of the first right 
angle, (a) 

The upper half of the upright line and the second 
half of the hox. line, are the sides of the second right 
angle, (b) 

ihe first half of the hor. and the lower half of the 
upright line, are the sides of the third right angle, (c) 

1 ne second half of the hoi . and the lower half uf 
the upright line, are sides of the fourth right angle, (d) 

The upper half of the upright line is the upright 
side of the first ri^ht angle, and also of the second 
right angle ; these two angles are, therefore, adjaccui 
to each other. 

The lower half of the upright line is the upright side 
of ihe third right angle, and also of the fourth right 
angle ; these two angles are, therefore, adjacent to 
each other. 

The 1st half of the horizontal line is a hor. side of the 
first right angle, and also of the lV\\xd t\^V ^w>^^\ 
these angles are, therefore, adjacetvloxkaXo vckfc ^^'^^^^ 



22 

The second half of the horizontaMine is a hor.side 
of the secoild aiid tourth right angles ; these angles 
are, therefore, adjncent one to another. 

The pohit where the upright line cuts the hor. line 
is called the vertex, or point of the four right angles. 

The horizontal side of the first right angle, ana of 
the fourth right angle, are in the same straight line ; 
and the upright sicle of the first right angle is also . in 
the same strui^t line with the upright side of the 4th 
right angle ; these two angles, in such case, are calW 
opposite angles one to another. 

The horizontal side of the second right angle is in 
the same straight line with the hor. side of the thi^d 
right angle, and the upright side of the second right 
angle is also in the same straight line with the upright 
side of the third right angle j these two angles are, 
therefore, said to be opposite one to another. 

FIG. 27. 

OF A SgUARE. 

This four sided figure is formed of four lines. 
Each of these four lines is a side of the four sided 
igure. 

Two of these four lines are horizontal. 
Two of the four lines are upright. 

The horizontal lines form the horizontal sides of the 
yjuare. 

The upright lines from the upright sides of the 
square. 

These four lines united, form a four sided figure, 
having four right angles. 

The upper nor. line and the upright line next the 
left hand, form thcfirst right angle. 

The upper hor. line and the upright line next the 
I'iffht hand J form the second Yij\vt atv^^. 
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• he upright line next the Icfl hand and the lower 
i Jine form the third right angle. 

Thf; upiight line next the right hand and the lower^ 
hor. lihe, fofm the fourth right angle. 

The uppor extremities of both upright lines meet 
the extremities of the upper hor. line,,forming the up» 
per angles of the square. 

The lower extremities of the two upright lines of 
this square meet the extremities of the lower hor. line 
and form with them the lower angles of the squ§re. 

The point where the upper hor. line meets the left 
upright line forms the vertex of the left upper angle of 
the square. 

The »point where the upper hor. line meets the right 
upright line forms the vertex of the right upper angle 
of the square. 

The point where the left upright line meets the 
lower hor. line, forms the vertex of the left lower 
angle of the square. 

The point where the right upright line meets ' the 
lower hor, line, forms the vertex of the right lower 
angle of the square. 

The left upper point of junction of this square is 
the vertex of the first right angle. 

The right upper point of junction of this square is 
the vertex of the second right angle. 

Tlie left lower point of junction of this square is 
thevertex of the third right angle. 

The right lower point of junction of this square 
is the vertex of the fourth right, angle. 

And because the four angles of this four sided figure 
are all four right angles, it is called a right angled 
four sided figure. And when, moreover, the four 
sides of this ngure are all ecjual, it is called a square. 

That is the upper hor. side \% e^^ti\ \» ^^ ^s^ 
upright 
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The left upright side is equal to the lo\% 
The lower hor. is equal to the right up • 
The right upright is equal to the upp< 

And for tuis reason the four-sided figure 

square. 

FIG. 28th. 

AN OBLONG, OR RECTANOLS. 

This four-sided figure is formed with four straight 
lines. 

Each of these four sides is a side of the four-sided 
figure. 

Of these four lines, two are horizontal ; 

The other two are upright. 

The horizontal lines form the horizontal sides of 
the figure. 

The upright lines form the upright gjdes of the 
figure. 

These four lines meet and form a four-sided figure, 
having four right angles. 

The upper nor. line and the left upright line form 
the first right angle. 

The uppei- hor. line and the right upright line form 
the second right an^Ie. 

The left upright line and the lower hor. line form 
the 3d right angle. 

The right upright line and the lower hor. line form 
the 4th right angle. 

The upper extre*nities of the two upright lines 
meeting tne extremities of the upper hor. line form the 
two upper angles of the figure. 

TTre/oirer extremities of l\\e two Mpri^ht lines meet* 
^nff the extremities of tbe\owei\voT.\v\\^fetm\>K\fe\w^ 
Jo^er angles of the figure. 
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The point where the upper horizontal line meets 
the left upright line, is the vertex of the left upper 
an^« 

The point where the right upright line meets the 
upper horizontal line is the vertex of the right upper 
ai^le. 

The point where the left upright line meets the 
left horizontal line is the vertex otihe left lower angle 
of the square. 

The point where the right upright line meets the 
lower horizontal line is the vertex of the right lower 
angle. 

The left upper point of junction is the vertex of 
the first angle. 

The right upper point of junction is the vertex of 
the second angle. 

The left lower point of junction is the vertex of the 
third right angle. 

The right lower point of junction is the vertex of 
the fourth right angle. 

The horizontal sides of this four-sided figure are 
shorter than the upright ones. 

The upper horizontal side of this four-sided figure 
is shorter than the left upright side adjacent to it. 

The upper horizontal side of this four-sided figure 
is shorter than the right upright side adjacent to it. 

The left upright side is greater than the lower hor. 
side adjacent to it. 

The, right upright side is greater than the lower 
horizontal side a^acent to it. 

The upper horizontal side is equal to the lower 
hor. side. 

The left upright side is equal to the right upright 
fide* C 
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And because this four-sided figure is composed ot 
two horizontal sides, equal to one another, nnd, also, 
of two upright sides, respectiTely equal to one another, 
and all forming right anglesi this figure is called an 
Oblong or Rectangle. 

FIG. 29th. 

THE explanation of this figure is the same as the 
foregoing, only with the difference of changing the 
words Upright & Horizontal, according to tne'aifier- 
ence of their position. And it will not bcdifiicult to 
lead on the mind of the child to conceive that the 
figure described in -No. 28, may be moved so as to lie 
in the position of No. 29 ; by which its actual quan- ' 
tities will not be altered, but only the position of iti 
sides will have changed places. 

THIRD EXERCISE. 

THE first line contains a series of Squares divided 
by horizontal lines. 

The 1st sqUwre,is divided by 1 hor. line into 2 equal 
parts. 
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THE second line contains a series-of squares divided 
bjr upright line$4 ^ 
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The 1st square is divided by 1 upright lii>e into 2 
equal parts. 

The 2d square it divided by 2 upright lines into 5 
equal parts. , 

3d - - 3 .- 4. 

4th - - 4.-5 

5 - - 5 ' " 6 

6 - - 6 - - 7 

7 - - 7.-8 

8 - - 8 - - 9 

9 - - 9 - . 10 
Upon the 1st LINE'-— Each of the two equal parts 

of the first scjfiiare is a rectangle or oblong, and is 
half of the square. 

EACH of the three equal parts of the second^ 
square Is a rectangle or oblong, and is one-third of 
the whole square. 

Two of these equal parts when taken together are 
also a rectangle, or oblong, equal to two^thirds of the 
whole square. 

EACH of the four equal parts of the 3d square 
IS a rectangle or oblong, equal to one-fourth of the 
whole square. 

Two of these equal parts taken together form a rect- 
angle or oblong, equal to 2-4-ths of the whole square. 

Three of these equal parts taken together are a 
rectangle or oblong, equal to three-fourths of the 
whole square. 

Note. The same should be practised all through 
upon the second line which consists of squares simi- 
larly divided by upright lines j it ia therefore ac- 
counted unnecessary to repeat \iie ^<eX«^^% 
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EACH of the five equal parts 'of the fourth square 
is a rectangle or oblong, equal to one-fifth of the whole 
square, 

Two of these equal parts taken together are also s 
rectangle or oblong, equal to two-fifths of the whole 
square. 

Three of these equal parts taken together are s 
rectangle or oblong, equal to 3-5ths of uie whole sq. 

Four of these equal parts taken together are a rect* 
angle or oblong, equal to four- fifths of the whole »q* 

-EACH, of^ihesix equal parts of the fifth squai*e is 
a rectangle or oblong, equal to l-6th of the whole sq. 

Two of these equal paits taken together are a rect- 
angle or oblong, equal to 2-6ths of tne whole squitfc. 

Threc^ of these equal parts taken together are a rect- 
angle or (j^long, equal to 3-6ths of toe whole square 

Four oftiuite equal parts taken tosethi^r are a rect- 
angle or oblong, equal to,4r6ths of the whole square. 

FiTeof these equal parts taken together are a rect- 
angle or oblong, equat to 5-6ths of the whole square. 

EACH of the seven equal parts of the sixth square 
is a rectangle or oblong, equal to l-7th of the whole 
square. 

Two of these equal pTarts taken tqgethfei*- a«?*f^t' 
angle or oblong, equal to 2-7ths of the whole square^ 

Three of these equal parts taken together area rect- 
angle or oblong,^qual to 3-7t;hs of the whole square. 

Four of these equal parts taken together are a rect- 
angle or oblong, equal to 4-7 ths. of the whole square. 

Five of these equal parts taken together are a reef 
angle or oblong, equal to 5-7 ths. of the whole square. 

Six of these equal parts taken loejetKer are a rect- 
^wTg-Ze or oblongy equal to 6-1t\i*. o\ \!ci^ ^V^^ vs^^^ 



EACH of the eight ecjual parts of the seventh 
square it a rectangle or oblong, equal to l-8th of the 
square. 

Two of these equal parts taken together ai'e a rect- 
an^e or oblong, equal to f*-8ths, of the whole square. 

Three of these equal parts taken together are a rect 
angle or oblong, ccjual to 3-Sths. of the whole square . 

Four of these equal parts taken together are- a rec^• 
angle or oblong, equal to 4-8ths of the wholi* square. 

Five of these equal parts taken together are a rect- 
angle or oblong, etjual to .5-8ths of the whole square. 

Six of these equal parts taken together are a rect- 
angle or oblong, equal to 6-8 ths. of the whole square. 

Seven of these equal parts taken together are a rt ct- 
angle or oblong, equal to 7-8ths. of the whole square. 

EACH of the nine equal parts of the eighth square 
is a rectangle or oblong, equal to l-9th ot the whole 
square. 

Two of these equal parts taken together are a rect- 
angle^ or oblong, equal to 2-9ths of t^e whole square. 

Three of these equal parts taken together are a rect- 
angle or oblong, equal to 3-9tht of tne whole square. 

Four of these equal parts taken together are a rect-» 
angle or oblong, equal to 4-9ths of ihe whole square. 

Five of these equal parts taken together are a rect- 
angle or oblong, equal to 5-9ths of the whole square. 

Six of these equal parts taken together are a rect- 
angle or oblong, equal to 6-9th$ of tlie whole square. 

Seven of these equal parts taken together are a rect- 
angle or oblong, equal to 7-9ths of the' whole square. 

Eight of theae equal parts taken togetjhei are a rect- 
angle or oblongf equal to 9-9t\is oi \»fc n^A^ v55>»x^. 



1 
I 

I 

I 

EACH of the ten equal parts of the ninth square 
is a rectangle or oblong, and is 1-lOth of the whale 
tqiiare. 

Two of these equal parts taken together are a rect- 
angle or oblong, equal to 2-lOths of the whole square. 

Three of these equal parts taken together area rect- 
angle or oblong, equal to 3-lOths of the whole square. 

Four of these ec|ual parts taken together are a rect- 
angle or oblong, equal to 4-lOths of the whole square. 

Five of these equal parts taken together are a rect- 
angle or oblong, equal to 5-lOthsof the whole square* 

Six of these equal parts taken together are a rect- 
angle or oblong, equal to 6-lOths of the whole s(;uare. 

Seven of these ecjual parts taken together are a rect- 
angle or oblong, equal to 7-10th$ of the whole square- 

Eight of tiiese equal parts taken together are a rect-. 
angle or oblong, equal to 8-lOthsof the whole square* 

Nine of these equal parts taken to^;ether are a rect^ 
angle or oblong, equal to 9-lOths of the whole square • 

ONE of the two equal parts of the first square, o^ 
a rectangle, equal to half the square, is greater tliat^ 
one of the three equal parts of the second square, o^ 
than a rectangle equal to a third part of the secoa^ 
square. 

Two of the three equal parts of the second squar^^ 
or a rectangle equal to two-thirds of the second squar^^ 
is greater than one of the two equal parts of the fir^* 
square, or than a rectangle equal to half of the fir** 
square. 

The whole of the first square is greater than tir^ 
thirds of the second square ; or than a rectangle cqti*^ 
to twO'third parts of tlie scfaaTe, 
"^he §econd square ib ecjuaYlo XYv^ fei^.« 
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ONE of the tlirce etiiial parti oltbe second square, 
•r a rectangle equal to one-third of the square, i» 
greater than one of the four equal parts of the third 
quare, or a rectangle equal to a fourth part of the 
kird square. 

Two of the four equal parti of the third square, or a 
ectangle equal to two fourth of the square, are greater 
ban one of the three equal parts of the second square, 
•r a rectangle equal to one-third of the stjuare. 

Two of the three equal parts of the second square, 
'^ a rectangle equal to two-thirds of the square, are 
Teater than two of the four equal parts of the third 
^Uare, or a rectangle equal to two-fourths of the 
juare. 

Three of the four equal parts of the third square, 
" a rectangle equal to three-fourths of the square, 
'^ greater than two of the three equal parts of the 
^ond square, or a rectangle equal to two-thirds of 
^ square. 

The whole of the second square is greater than three 
^rths of the third square, or than a rectangle equal 

three-fourth parts of a square. 
The third square is equal to the second, 

ONE of the four equal parts of the third square, or 
**ectangle equal to one- fourth of the square, is greater 
^11 one of the five equal parts of the fourth square, 

a rectangle equal to one-fifth part of the fourth 
l^are 

Two of the five equal parts of the fourth squre, or 
^^ctangle, equal to two-fifths of the square, are 
'^ater than onfe of the four ecpal parts of the third 
^^^re, or a rectangle e<\u^ \ooTkftAo\w^ vS. '^^ 
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EACH of the five equal parts "of the fourth square 
is a rectangle or oblong, equal to one-fifth of the whole 
square, 

Two of these equal parts taken together are also a 
rectangle or oblong, equal to two-fifths of the whole 
square. 

Three of these equal parts taken together are a 
rectangle or oblong, equal to 3-5ths of me whole sq. 

Four of these equal parts taken togetlier are a rect- 
angle or oblong, equal to four-fifths of the whole sq« 

^EACH ofhthe^six equal parts of the fifth squaife is 
a rectangle or oblong, equal to l-6th of the whole sq. 

Two of these equal paits taken together are a rect- 
angle or oblong, equal to 2-6ths of tne whole square. 

Threes of these equal parts taken together are a rect- 
angle of djjlpng, equal to 3-6ths of me whole square. 

Four oftime equal parts taken toff ether are a rect- 
angle or oblong, equal t|>;^V6ths of the whole square. 

FItc of these equal parts taken together are a rect- 
angle or oblong, equatto 5-6ths of the whole square. 

EACH of the seven equal parts of the sixth square 
IS a rectangle or oblong, equal to 1 -7th of the whole 
square. 

Two of these equal jfarts taken togethep- arehCT^- 
angle or oblong, equal to 2-7tIis of the ^hok square. 

Three of these equal parts taken together are a rect- 
angle or oblong, ^qual to 3-7tths of the whole square. 

Four of these equal parts taken together are a rect- 
angle or oblong, equal to 4-7ths. of the whole square. 

Five of these equal parts taken together are a reef 
angle or oblong, equal to 5-7 ths. of the whole square. 

Six of these equal parts taken together are a rect- 
'^^le or oblongj equal to 6-1\ii*% oi \)ci^ ^\\o\a <8c^are 



EACH of the eight e(jual parts of the seventh 
square is a rectangle or oblong, equal to l-8th of the 
square. 

Two of these equal parts taken together are a rect- 
angle or oblong, equal to f*-8tl)s. of the whoh^ square. 

Three of these equal parts taken together are a rect 
angle or oblong, ccjual to S-8ths. of the whole squar< . 

Four of these equal parts taken together are- a rect- 
angle or oblong, equal to 4-8ths of the wholi* square. 

Five of these equal parts taken together are a rect- 
angle or oblong, etjual to 5-8 ths of the whole square. 

Six of these equal parts taken together are a rect- 
angle or ol)long, equal to 6-8ths. of the whole square. 

Seven of these equal parts taken together are a rt ct- 
angle or oblong, equal to 7-8ths. of the whole square. 

EACH of the nine equal parts of the eighth square 
is a rectangle or oblong, equal to l-9th of the whole 
square. 

Two of these equal parts taken together are a rect- 
angle^ or oblong, equal to 2-9ths of t^e whole square. 

Three of these equal parts taken together are a rect- 
angle or oblong, equal to 3-9tht of tne whole square. 

Four of these equal parts taken together are a rect-* 
angle or oblong, equal to 4-i>ths of ihe whole square. 

Five of these equal parts taken together are a rect- 
angle or oblong, equal to 5-9ths of the whole square. 

Six of these equal parts taken together are a rect- 
angle or oblong, equal to 6-9tht of the whole square. 

Seven of these equal parts taken together are a rect- 
angle or oblong, equal to 7-9th8 of the' whole square. 

Eight of the^e equal parts taken toge^ei are a rect- 
angle or oblong, equal U> 9-9tli% oi Vb^ n^\v^^ V3^>wi^« 
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EACH of the ten equal parts of the ninth square 
is a rectangle or oblong, ,and is 1-1 0th of the whole 
square. 

Two of these equal parts taken together are a rect- 
angle or oblong, equal to 2-lOths of the whole square. 

Three of these equal parts taken together are a rect- 
angle or oblong, equal to 3-lOths of the whole square. 

Four of these equal parts taken together are a rect- 
angle or oblong, equal to 4-lOths of the whole square. 

Five of tf)ese equal parts taken together are a rect- 
angle or oblong, equal to 5-lOths of the whole square. 

Six of these equal parts taken together are a rect- 
angle or oblong, equal to 6-lOths of the whole s.:;uare. 

Seven of these ecj'ual parts taken together are a rect- 
angle or oblong, equal to 7-10th$ of tne whole square. 

Eight of tiiese equal p«rts taken together are a rect- 
angle or oblong, equal to 8-lOthsof the whole square. 

Nine of these equal parts taken to^;ether are a rect- 
angle or oblong, equal to 9-lOths of the whole square. 

ONE of the two equal parts of the first square, or 
a rectangle, equal to half the square, is greater than 
one of the three equal parts of the second square, or 
than a rectangle equal to a third part of the second 
square. 

Two of the three equal parts of the second square^ 
or a rectangle equal to two-thirds of the second square, 
is greater than one of the two equal parts of the first 
square, or than a rectangle equal to half of the first 
square. 

The whole of the first square is greater than two- 
thirdfi of the second square ; or than a rectangle equal 
(o two-third parts of the sqaaire, 
"^Ae fecond square is equa\\.o tVv^ fe%\.. 
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ONE of the tliree espial parti ol'th^ second square, 
or a rectangle equal to one-third of the square, i» 
greater than one of the four equal parts of tue third 
square, or a rectangle equal to a fourth part of the 
third square. 

Two of the four equal parts of the third square, or a 
rectangle equal to two fourth of the square, are greater 
than one of the three equal parts of the second square, 
or a rectangle equal to one-third of the square. 

Two of the three equal parts of the second square, 
or a rectangle equal to two-thirds of the square, are 
greater than two of the four equal parts of the third 
square, or a rectangle equal to two-fourths of the 
square. 

Three of the four equal parts of the third square, 
or a rectangle equal to three-fourths of the square, 
are greater than two of the three equal parts of the 
iccond square, or a rectangle equal to two-thirds of 
the square. 

The whole of the second square is greater than three 
fourths of the third square, or than a rectangle equal 
to three-fourth parts of a square. 

The third square is equal to the second. 

ONE of the four equal parts of ihe third square, or 
a rectangle equal to one- fourth of the square, is greater 
than one of the five equal parts of the fourth square, 
or a rectangle equal to one-fifth part of the fourth 
square 

Two of the five equal parts of the fourth squre, or 
a rectangle, equal to two-fifths of the square, are 
greater than onfe of the four ecpal parts of the third 
square, or a rectangle equal \ooii^Ao\«:^ ^ "^^ 
Bquare. • 
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Two of the four eqnal parts of the 3d square, or a 
rectangle, equal to 2-4ths of the square, are * greater 
than two of the five equal-parts of the 4th square, or 
a rectangle equal to 2-.)ths of the square* 

Three of the five equal parts of the 4th square, or 
a rectangle, equal to 3-5ths of the square, are greater 
than two of the four equal parts of the 3d square, or 
a rectangle, equal to 2-4ths of the square. 

Three of the four equal parts of the 3d square, or 
a rectangle, equal to 3-4ths of the square, are greater 
than three of the five equal parts or the 4th square^ » 
or a rectangle, equal to 3-5th» of the square. 

Four of the five equal parts of the 4tn square, or a 
rectangle, equal to 4-5ths of the square, are greater 
than three of the four equal parts of the 3d square, or 
a rectangle, equal to 3-4ths of the square. 

The whole of the 3d square is greater than 4-5th8 
of the 4th square, or than a rectangle, equal to 4-5ths 
of the square. 

The 4th square is equal to the 3d. . 

ONE of the five equal parts of the 4th square, or 
a rectangle, equal to l-5th of the square, is greater ^ 
than one of the six equal parts of the 5th square, or 
a rectangle equal to l-6th of the square. 

Two of the six equal parts of the 5th square^ or 
a rectangle equal to 2-6ths of the square, are greater 
than one of the five equal parts of the 4th square, or 
a rectangle, equal to l-5th of the square. 

Two of the five equal parts of the 4th' square, or a 
rectangle, equal to 2-5ths of the square, are greater 
than two of the sixjequal parts of the 5tli square, or 
a rectangle •qual to 2-6ilis of the square* 
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Three of the six parts of the 5th sg. or a rectangle 
equal to 3-6th of the sg. are greater than two of the 
five parts of the 4?th 8Q. or a rectangle equal to 2..5th 
of the SQ. i 

Three of the five equal parts of the fourth square, 
or a rectangle equal to 3-5ths of the square are greater 
than three of the six equal parts of the 5th square, or 
a rectangle equal to S-6ths of the square. 

Four of the six equal parts of the 5th square, or & 
rectangle, equaHo 4-6 ths of the square, are greater 
than three of the five equal parts of tne 4th square, or 
n rectangle, equal to 3-5 ths of the square. 
- Four of the five equal parts of the 4th square, or a 
rectangle equal to 4-5ths of the squaie, are greater 
than four of the six equal parts of the 5th square, 
or a rectangle equal to 4-6ths of the square. 

Five of the six equal parts of the 5th square, or a 
rectangle equal to 5-6ths of the square, are greater 
than four oi the five equal parts of the 4th square, or 
ji rectangle equal to 4-5ths of the square. 

The whole of the 4th square is greater than 5-6th«' 
of the 5th square, or a rectangjie equal to 5-6ths of 
.thesQuare. 
*^" TW 5th square is equal to the 4th. 
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ONE of the six equal parts of the 5th square, or a 
rectangle, equal to l-6th of the square, is greater than 
one ot the seven equal parts of the 6th square, or a 
rectangle, qqualto l-7th of the square. 

Two of the seven equal parts of the 6th square, or 
a rectangle equal to 2-7 ths of the square, are greater 
than one of the six equal parts of the 5th square, or 
a rectangle equal to l-6th of the^^uave« 
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four of the seven parts of the Gtih square^ or a rect* 
angle equal to 4-7 ths of the square. 

Five of tlie seven parts of the 6th square or m rect- 
angle equal to 5-7ths of the square, are greater than 
five of the eight parts of the 7th square^ or a rect- 
angle equal to 5-8ths of the square. 

Six of the eight parts of the 7th square^ of a rect- 
angle equal to 6-8ths of the spuare, are greater than 
five of the seven parts of the 6th square^ or a rect- 
angle equal to 5-7ths of the -square. 

Six oi the seven parts of the 6th square, or a rect- 
angle equal to 6-7ths of the square, are greater than 
six of the eight parts of the 7th square, or a rectangle 
equal to 6-8ths of the square. 

The whole of the 6th square is greater than 7-8ths 
of tlie 7th square, or than a rectangle equal to 7-8th 
part of the square. 

The 7th square is equal to the 6th. 

ONE of the eight equal parts of the 7th square, or 
a rectangle equal to l-8th of the square, is greater than 
one of the nine equal parts of the 8th square, or a 
rectangle equal to l»9th of the 8th square. 

Two of tne nine parts of the 8th square or a rect • 
angle equal to 2-9ths of the square, are greater than 
one of tne eight parts of the 7tn square, or a rectangle ^ 
equal to l-8th of the square. 

Two of the eight parts of the 7th square, or a rect- 
angle equal to 2-8ths of the sq., are greater than two 
of the nine parts of the 8th sq., or a rectangle equal to 
2-9ths oi the sq. 

Three of the nine parts of the 8th SQ., or a rectangle 
equal to 3-9ths of the sg., are greater than two of tne 
ej^ht paxU of the 7th sq, or a rectangle equal to 2-8thf 
*^^ ^be 5i/uare 
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Three of the eiglit parts of the 7th square, or a 
rectangle equal to 3-^tlis of the 7th square, are greater 
than thfce of the nine equal parts of ihe 8th square, or 
a rectangle equal to 3-9ths of the s(juare. 

Four of the nine parts of the <-th square, or a rect- 
angle equal to 4-9ths of the 8th square, are greater 
than three of the eight parts of the '. th sq'iare, or a 
rectangle equal to S-8ths of the 7th squf;re. 

Four of the eight parts of the 7th square, or a rect- 
angle ecjual to 4-8ths of the 7th sfjuare, are greater 
than four of the nine parts of the 8th square, or a 
rectangle equal to 4-<jths of the 8th square. 

Tive of the nine parts of the 8th square, or a rect- 
angle equal tO/,5 9ths of the ^?th s(]uarc, are greater 
than four of the eight parts of the 7th ^ square, or a 
rectai]gle equal to 'l-8ths of^the 7th square. 

Five of the eight parts of the 7ih square, or a rect- 
angle equal to 5-8ths of the 7th square, are greater 
than five of the nine parts of the 8th square, or than 
a rectangle equal to 5-9ths of the 8th square. 

Six or the nine parts of the 8th square, or a rect- 
angle equal to ()-9ths of the 8th square, are greater 
than five of the eight parts of the 7th square, or than 
a rectangle equal to 5-8ths of the 7th square. 

Six of the eight parts of the 7th square, or a rect- 
angle equal to 6-8ths of the 7th square, are greater 
than six of the nine equal parts of the 8th square, or 
a rectangle equal to 6-9ths of the 8th square. 

Seven of the nine parts of the Sth square, or a rect- 
angle equal to 7-9ths of the 8tl) square, are greater 
than six of the eight parts of the Yth square, or a 
rectangle equal to 6-8tbs of the 7th square. 

D 
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Seven of the eight equal parts of the 7th square, 
or a rectangle equal lo 7-Sths of the Tth square, are 
greater than seven of the nine parts of the 8th square^ 
or than a rectangle equal to 7-9ths of the 8th square. 

Eight of the nine parts of the 8th square, or a rect- 
angle equal to 8-yths of the 8th square, are greater 
than seven of the eight parts of the Tth square, or a 
rectangle equal to 7-8ths of the Tth square. 

The whole of the 7th square is greater than 8-9tbs 
of the 8th square, or than a rectangle equal to 8-9th8 
of the 8 th square. 

Ulie 8th square is equal to the 7th. 

ONE of the nine equal parts of the 8th square,' or 
a r?ctanfirle equal to l-9th of the 8th square, is greater 
than one of tne ten equal parts of the 9th square, or 
a rectangle equal to 1-1 0th of the 9th square. 

Two of the ten parts of the 9th square, or a rect- 
angle equal to 2-lOthsof the 9th square, are greater 
than one of the nine parts of the 8th square, or than 
a rectangle equal to l-9th of the 8th square. 

Two of the nine parfs of the 8th square, or a rect- 
angle equal to 2-9ths of the 8th square, are greater 
than two *»f the ten parts of the 9th square, or a rect- 
angle equal to 'i-lOths of the 9th square. 

Three of the ten parts of the 9th square, or a rect- 
angle equal to 8-lOtns of the 9th square, are greater 
than two of the nine parts of the 8th square, or a rect- 
angle equal to 2-9ths of the 8th square. 

Three of the nine parts of the 8th square, or a rect- 
angle equal to 3-9ths of the 8th square, arc greater 
than three of the ten parts of the 9th square, or a 
rectangle equal to 3-iOths of the 9th square. 

Four of me ten parts of iVve 9th^ sqjiare, or a rect- 
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angle equal to 4-lOths of the 9th sqiiJire, are greater 
than three of tne nine parts of the 8 th square, or a 
rectangle equal to 3-9ths of the 8th square. 

Four q£ the nine parts of the 8th square, or a rect- 
angle equal to 4-9ths of the^8th square, are greater 
than four of the ten parts of the 9th square, or a rect* 
an^e equal to 4-lOths of the 9th square. 

Five of the ten parts of the 9th square, or a rect- 
angle equal to 5-lOtlis of the 9th square, are greater 
than four of the nine parts of the 8th square, or than 
a rectangle equal to 4-9ths of the 8th square. 

Five of the nine parts of the 8th square, or a rect- 
angle equftl to 5-9th& of the 8tli square, are greater 
than five of tire ten parts of the 9th square, or a rect- 
angle equal to 5-lOths of tlie9th square. 

Six of the ten parts of the 9th square, or a rect- 
angle equal to f^-lOths of the 9th square, are greater 
tlianfive of the nine parts of the 8tn square, or than 
a rectangle equal to 5-9ths of the 8ti) square. 

Six of the wine parts of tho Sth square, or a rect- 
angle equal to 6-9ths of the 8th square, are greater 
than six of the ten parts of the 9 in square, or aiect- 
angle equal to 6-lOths of the 9th square. 

Seven of the ten parts of the 9tL square, or a rect- 
angl» equal to 7- 1 0th s of the 9th square, g,re greater 
than six of the nine parts of the Sth square, or a rcct^ 
angle equal to '6-9ths of thq 8th square. 

Seven of the nine parts of the 8 th square, or a rect- 
angle eqlial to *^-9ths of the 8ih square, are greater 
than seven of the ten parts ot the 9tli s()uare, or a 
rectangle equal to 7-lOths of the 9th square. 

Eight of the ten parts of the 9th square, or a rect- 
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an^lc* equal to 8-lOths of- the 9th square, are greater 
than scTcn oK tlie nine parts of the 8th square, or a 
rectangle ecjual to 7-9tlis of the 8th square. 

Kight oi^" the nine parts of the 8th square, or arect- 
aiij^le equal to S-iHhs uf tlie 8th square, are greater 
than eight of the ten parts of the 9tli square, or a 
rectangle equal to 8-l()th«of the 9th square. 

Nine of the ten parts of the 9th square, or a rect- 
angle ccjJial to O-lOtha of the 9th square, are greater 
than eight of the nine parts of the HO^^ square, or a 
rectangle equal to 8-9ths of the 8th square. 

'1 he whole of the 8th square is greater than Q-lOths 
of the 9lh square, or a rectangle equal to 9-lOths of 
the f)th square. 

TJie 0th square is equal to the 8th. 

ONE of the ten equal parts of the 9th square, or a 
nctangle equal to 1-1 0th of the 9th s ;uare, is less 
ti)au one of the nine equal parts of the 8th square, or 
a rectangle equtilto l-9th of the 8th square. 

Two of the ten equal parts of the 9th square, or a 
. rectangle equal to 2-lOths ot the 9th square, are lesi 
than-two or the nhie equal parts of the 8th square, or 
a rectangle equal to 2-9ths of it. 

Three of the ten parts of the 9th square, or a rect- 
angle equal to 3-lOths of the 9th square, are less than 
three of the nine parts of the 8th square, or a rect- 
angle equal to 3-9ths of it. 

Four of the ten parts of the 9th square, or a rect- 
angle equal to 4-lOths of the 9th square, are less than 
four of the nine parts of the 8th square, or than a 
rectangle equal to 4-9ths of it. ^ - 

I' ive of the ten parts of the 9th square, or a rect- 
angle equal to 5-lOths of the 9th square, are less than 
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five of the nine parts of the 8lh square, or a rectangle 
equal' to 5-9ths of it. 

Six of the ten parts of the 9th square, or a rect- 
angle equal to 6-lOths oFtho 9ih square, are less than 
six of the nine pnrls of the 8th square, or a rectangle 
equal to 6-9thsof it. 

Seven of the4en ])arts of the 9tli square, or a rect- 
angle equal to 7-lOths of the 9th square, are less than 
seven of the nine jinrts of the 8th square, or than a 
rectangle equal to 7-9ths ot" it. 

Eight of the. ten parts of tlie 9th square, or a rect- 
angle tqual to8-10ths of the 9th square, are less than 
eij^ht of the nine parts of the 8th square, or' than a 
-rectangle equal to 8-9tbs of it. 

Nine of the ten parts of the 9th squrrre, or a rect- 
angle equal to 9-lOths of the" 9th square, are less than 
the whole of the 8th square. 

And the two squares are equal. 

ONE of the nine equal parts of the rth square, or 
a rectangle equal to l-Dth of the whole square, is k\<s 
than one of the eight equal parts of the 7th square^ 
or than a rectangle equal to l-8th of the square. 

Two of the nine parts of the 8th s(]Ucire, or a rect- 
angle equal to2-9ths of the 8th square, are less than 
4;wo ol the eight parts of the 7th square, or than a 
rectangle equal to 2-8ths of it. 

Three of the nine parts of the 8th square, or a rect- 
angle equal to 3-9ths.of the 8th sqiiare, are less than 
three of tlie eight parts of the 7th squure, or than a 
rectangle equal to 3-8ths of it. 

Four of the nine parts of the 8th square, or a rect- 
angle equal to 4-9thsof the 8th square, are less than 
four of the eight parts of the 7th square, or than a 
- le equal to 4-8ths of it. 
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Five of the nine equal parU of the 8th iquare, or a 
rectani^le equal to 5-9th8 of the 8th square, are less 
than nve of the eight equal parts of the 7th square^ 
or than a rectangle equal to 5-8ths of the 7th square. 

Six of the nine parts of the 8th square^ or a rect- 
angle equal to 6-9tIu of the 8th square, are less than 
six of the eight parts of the 7th square, or than a rect- 
angle equal to 6-8ths of it 

Seven of the nine parts of the 8th square, or a rect- 
angle equal to 7-9ths of the 8th square, are less thaA - 
seven ot the pight parts of the 7th square, or than a 
rectangle equal to 7-8ths of it. 

Eight of the nine parts of the 8th square^ or a rect- 
angle, equal to 8-9ths of the 8th square, are less tlian 
the whole of the 7th square. 

And the whole of the 8th square is equal to the 
whqle of the 7th. 

ONE of tlie eight equal, parts of the 7th square, or 
a rectangle equal to 1 -8th of the 7th square, is less 
than one of tne seven equal parts of the 6th squ^e, 
or a rectangle equal to l-7th of the 6th square. 

Two of the eight parts of the 7th square or a rect- 
angle equal to 2-8ths of the 7th square, are less 
1 han two of the seven ])arts of the 6th square^ or a 
rectangle equal to2-7ths of it. 

Three of the eight parts of the 7th square or a rect- 
angle equal to 3-8tns ot the 7th square, are less than 
three of the seveti })arts of the 6th square, or a rect- 
angle eoual to 3-7ths of it. 

Four of the eight parts of the 7th square, or a rect- 
angle equal to 4-8ths of the 7th square, are less than 
four of the seven parts of the 6th square, or a rect- 
angle equal to 4-7ths of it. 
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Five of the eight equal parts of the 7th square or a 
rectangle equal to' 5-8 ths of the 7th squarv?, are less 
than five of the seven equal parts of the 6th square, 
or a rectangle equal to 5-7 ths of it. ' 

Six of theeiglit parts of the 7th square, or a rect- 
angle equal to 6-8ths of the 7th square, are less than 
sfac of the seven parts of the 6th square or a rectangle 
equal td 6 -7ths of it 

Seven of the eight parts of the 7th square or a rect- 
angle eaual to 7-8ths of the 7th square, aie less than 
the whole of the 6th square ; 

And the whole of the 7 th square is equal to the 
whole of the 6th. ' ^ 

s ONE of the seven equal parts of the 6th square, or 
a rectangle equal to l-7th of the 6th square, is less 
than one of the six equal parts ot the 5th square, or 
a rectangle equal to l-6th of the 5th square. 

Two of the seven parts of the 6th square, or a rect- 
angle equal to 2-7 ths of the 6th square, are less than 
two of the six parts of the 5th square, or a rectangle 
equal to 2-6ths of it. 

Three of the seven parts of the 6th square, or a 
rectangle equal to S -7 ths of tlie 6th square, are less 
than three of the fix parti of the 5th square, or a 
rectangle equal to 3-6ths of it. 

Four of the seven parts of the 6th square or a rect- 
angle equal to 4- 7 ths of the 6th square, are less than 
four of the six parts of the 5th square, or a rectangle 
equal to 4'-6thh ol it. 

Five of the seven parts of the 6th square, or a rect- 
angle equal to 5-7ths of the 6th square, are less than 
five of tne six parts of the 5th square, or a rectangle 
e(|ual to 5-6ths of it. 
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Si>: of t!ie seven c(\\\i\\ })nrN ol-tlie Ct\\ square or a 
rectjin^l- eniu)! lo ^>-7llis rX the «)th sciuaro, are less 
than tlie whole of the .'th square; 

And the whole oF the Otli square is wjiial to tlie 
whole of the ,;ih s([uare. 

ONE (^f the six equal parti^of the .>tli sq»4arej era 
reetauirle e(|U:il to J-(^lh of t!ic .'tli square, js less ihnii 
(»Me of tlie tive eiuuil piu'ts of the 4th square or a rcct- 
anirlo ((jiuil to l-.ihoi' the Itli f-quare. 

Two oi thesixjiarts of the .:th square or a re ct- 
augle e(|ual to U-^thsof the, 5th square, are less than 
two of the live }>arts of the 4th square, or a rectangle 
tijual to'J-'ths in* it. 

'J'hree t»f the b-ix partf^of the, 5th square, or a rcct- 
?inulee(iii:ii to :>-Cths or tlie .' th square, are less than 
three* of t!io i:v^' ])arts oflhe 4th square, or a rectangle 
ennal to tJ-.vlhs of it. 

i'our of liie six parts of the .Cth square, or a rect- 
angle equjil to 1-^ tiis of the .ith square, are less than 
four of the iive parts of the 4th square, or a rectangle 
et|ual to 4-Jths of it. 

Five of the six parts of the 5th square, or a rect- 
nnglee(|ual to 5-6ths of tlie 5th square, are less than 
tlie whole of the 4th square. 

The whole of the 5th square is eqnal to the whole 
of the 4th. 

ONE of the five equal parts of the 4 th square, or 
a rectangle equal to l-5th of the 4 th square, is less 
than one of the four })arts of the 3d square or a rect- 
angle ecjual to l-4th of the Sd sauare. ' 

Two of the five parts of the 4th square, or- a rect- 
^nglc equal to 2-5ths of the 4th square, are less than 
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two of tlie four parts of the 3d square, or a rectangle 
?qual to 2-4thsfof it. 

Three of the five parts of the ^th square, or a rect- 
angle equal to 3-5ths of the 4th square, are less thtm 
three of the four parts of the :yd square, or a rectangle 
equal to 3-4 ths of it. 

1^'our of the five parts of the 4th square, or a rect- 
angle equal to 4-5 ths of the 4th square, are less than 
I be whole of the 5d. 

The whole of the 4th square is equal to the whole 
of the Sd. 

ONE of the four equal parts of the Sd square, or a 
rectangle equal to l-4th of the 3d square, is less than 
one of the three equal parts of the second square, or 
a rectangle equal to l-3d of the 2d square. 

Two of the four parts of the 3d square, or a rect- 
angle equal to 2-4thsof the 3d square, are less than 
two of the three parts of the 2d square, or a rect- 
angle equal to 2-3dj5 of it. 

Three of the four parts of the 3d square, or a rect- 
angle equal to 3-4ths of Ihe 3d square, o re less than ' 
the whole of the 2d square. 

The whole of the 3d square is equal to the whole of 
the 2d. 

ONE ot the three equal parts of the 2d square, or 
a rectangle equal to l-3d of the 2d square, is less than 
one of the two equal parts of the 1st square, or a rect- 
angle equal to one half cf the 1st square. 

Two of the three parts of the 2d square or a rect- 
angle equal to 2-3ds of the 2d square, are less than the 
whole of the 1st square. 

llic whole of the 2d square is equal to the whole of 
the 1st square. 
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FOURTH EXERCISE.. 



THIRD LINE OF SQUARES. 
FIRST SQUARE. 

THIS square is divided by one horizontal line into 
two equal rectangles, and these two equal rectangles 
are also divided by one upright line into four lesser 
and equal squares. 

SECOND SQUARE. 

THIS square is divided by two horizontal lines 
into three equal rectangles, which are also divided by 
two upright lines into nine lesser and equal squares. 

THIRD SQUARE. 

THIS square is divided by three horizontal lines 
into four e^ual rectiingles, which are also divided by 
three upriglit lines into sixteen lesser and equal 
squares. 

FOURTH SQUARE. 

THIS square is divided by four horizontal lines 
into five equal rectangles, which are also divided by 
four upright lines into twenty-five lesser and equal 
squares, 

FIFTH SQUARE. 

THIS square is divided by five horizontal lines 
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into six equal rectangles, which are. also divided by 
five uprignt lines into thirty-six lesser & equal squares. 

SIXTH SQUARE. 

THIS square is divided by six horizontal lines into 
seven equal rectangles, which are also divided by six 
up right lines into torty-nine lesser and equal squares. 

SEVENTH SQUARE. 

THIS square is divided by seven horizontal lines 
into eight equal rectangles, which are also divided by 
seven upright lines into sixty-four lesser and equal 
squares. 

EIGHTH SQUAtlX. ' 

THIS square is divid^i by eight horizontal lines 
into nine equal rectangles, which are also divided by 
eight upright lines into eighty-one lesser and equal 
squares. 

NINTH 'SQUARE. 

t 

THIS square is divided by nine' horizontal liiiCS 
into ten equal rectangles, which are also divided by 
nine upright lines into one hundred lesser and equal 
squares. 



t , FIRST SQUARE, 

■ * TWO of these lesser squares taken horizotitally 

I adjacent to 'each other, form a half of the whole square, 

^- and also form a rectangle whose height is half its 

I length. 

\ Twice two of these lesser squares taken horiiflnxV^iJi^ 

\ adjacent to each other, fonal^Eie ^\ksAfc vi^^x^* 
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SECOND SQUARE. 



THREE of these nine lesser squares taken horizon- 
tall} adjacent to each otlicr, form a third part of the 
square, and also for.n a rectangle whose heigbt is one- ^ 
third of its lon<rth. 

Twice three of these lesser squares taken horizon- 
tally adjacent, are two-thirds of the whole square, and 
form a rectangle whose height is equal to 2-3ds of its 
length. 

Three times three of these lesser squares taken ho- 
rizontally adjacent, form the whole second square. 

THIRD SOUARE. 

FOUR of these sixteen lesser squares taken horizon- 
tally adjacent to each other, form a fourth part of the 
square, and also form a rectangle, whose heiight is equal 
to one-fourth of its length. 

Twice four of these lesser <?quares taken horizontally 
adjacent, are two-fourths of the whole square, and 
form a rectangle who.«>e height is equal to two-fourths 
of its len^fth 

Three times four of the^e lesser squares taken, up- 
right or horizontally adjacent, are three-fourths of the 
whole squAre, and form' a rectangle whose height is 
equal to three-fimrths of its length. 

Four times four of these lesser squares taken hori- 
zontally adjacent, form the whole third square. 

FOURTH SQUARE. 

FIVE of these twe!ity-fivc' leaser squares taken ho- 
i'i^oiitaUy adJACont to eacl\ other torm a fifth part ol 
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the square^ imd also a rectangle whose height ia 
equal to one-fifth of its length. 

Twice five of these lesser squares^aken horizontally 
adjacent, are two-fifths of the whole square, and form 
a rectangle whose height is equal to two-f^ihs of its 
lei^rth. 

Three times five of these lesser squares taken b y- 
lizontaUy adjacent, are S-5ths of the whole square^ 
asid form a rectangle whose height is equal to 3-5th8 
of its length. 

Four times five of these lesser squares taken hori« 
zontally adjacent, are 4-5ths of the whole square, and 
form a rectangle whose height is equal to 4-5ths of 
its length. 

Five times five of these lesser squares taken hori- 
zontally and vertically adjacent, form the whole 4th 
square. . > 

FIFTH SgUARE. 

SIX of these thirty-six lesser squares taken hori- 
zontally adjacent to each other, are a 6th iiart of the 
square, and form a rectangle whose heignt is equal 
to I-6U1 of its length. 

Twice six of these lessier squares taken horizontally 
adjacent, are 2-6ths of the whole square, arid form a 
rectangle whose height is equal to 2-6th8 of its 
length* 

ihree times six of these lesser squares taken hori- 
zontally adjacent, are S-6ths of the whole square, and 
form a rectangle whose height is equal to 3-6ths of its 
length. 

Four times six of these lesser squares taken hop^ 

E 
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suntally adjacent, are 4-6ths of the whole square, and 
form a rectangle ivhose height is equal to 4^ths of its 
leiuzth* 

Five times six •f these lesser' squares taken hori- 
zontally adjacent to each other, are 5-6th8 of the 
whole square, and form a rectangle whose height is 
equal to 5-6ths of its length. 

Six times six of these lesser squares taken hori- 
zontally and vertically adjacent, form the whole 5th 
square. 

SIXTH SfiUARE. 

m 

SEVEN of these forty-nine lesser squares taken 
horizontally adjacent to each other, are a 7th part of 
the square, and form a rectangle whose height is 
equal to l-7th of its length. 

Twice seven of these lesser squares taken horizont- 
ally adjacent, are 2-7ths of the whole square, and form 
a rectangle whose height is equal to 2-7th8 of its 
length. 

Three times seven of these lesser squares taken ho- 
rizontally adjacent, are 3-7this of the whole square^ 
and form a rectangle whose height is equal to 8-7ths 
of its length. 

Four times seven of these lesser squares taken ho- 
rizontally adjacent, are 4-7ths of the whole square^ 
and form a rectangle whose height is equal to 4-7ths 
of its length. 

Five times seven of these lesser squares taken hori- 
zontally adjacent, are 5-7 ths of the whole square, and 
form a rectangle whose height is equal to 5*7th8 of 
its length. 

Six times seven of these lesser squares taken hori- 
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zontally. adjacent to each other, are 6-7tha of tlie 
-whole square, and form a rectangle whose height is 
equal to 6-7ths of its length. 

Seven times seven of these lesser squares taken ho* 
rizontally and vertically adjacent, foiin the whole 6th 
square. 

SEVENTH SQUARE. 

EIGHT of these sixty •four lesser squares taken 
horizontally adjacent, are an 8th part of the square, 
and form a rectangle whose height is equal to 
l-8th of its length. 

Twice eight of these lesser squares taken horizont- 
ally adjacent, are 2-8ths of the whole square, and 
form a rectangle whose height is equal to 2-8ths of 
its length. 

Three times eight of these lesser squares taken hori- 
zontally adjacent, are 3-8ths of the whole square, and 
form a* rectangle whose height is equal to 3-8ths of 
its length. 

Four times eight of these lesser squares taken hori- 
zontally adjacent, are 4-8ths of the whole square, and 
form a rectangle whose height is equal to 4-8ths of 
its length. 

Five times eight of these lesser squares taken hori- 
zontally adjacent, are 5-8ths of the whole square, and 
form a rectangle whose height is equal to 5-8ths 6f its 
length. 

Six times eight of these lesser squares taken hori- 
zontally adjacent, are 6-8ths of the whole square, and 
form a rectangle whose height is equal to 6-8thsu>f it& 
length. 
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Serpen times eight of these lesser squares taken ho« 
risontaUy adjacent, are 7-8th8 of the whole square^ 
aud form a rectangle whose height is equal to 7-8ths 
ci its length. 

Eight times eight of these lesser squares taken bo* 
rizontally and verticail} adjacent, form the whole 
7th square* 

EIGHTH SQUARE. 

NINE of these eighty-one lesser squares taken hori- 
zontally adjacent to each other, are a 9th part of the 
square, and form a rectangle whose height is equal 
to i -9th of its length. . 

Twice nine of these lesser squares taken horizontally 
adjacent, are 2-9ths of the whole square, and form a 
rectangle whose height is equal to 2-9tbs of its 
length. 

Three times nine of these lesser squares taken ho« 
rizontally adjacent, are 3-9ths of the whole square^ 
and form a rectangle whose height is equal to S-9ths 
of its ten^h; 

Fuur timei< nine of these lesser squares taken hori* 
zontally adjacent, are ^-y ths of the whole square, and 
form a rectangle whose height is equal to ^9ths of 
its length. 

Five times nine of these lesser squares taken hori- 
zontally adjacent, are 5-9ths of the whole square^ and 
form a rectangle whose height is equal to 5-9ths of 
its length. 

Six times nine of these lesser squares taken hori- 
zontally adjacent, are 6-9ths of the whole square, and 
form a rectangle whose height is equal to 6-9th§ of 
its length* 



Seven times nine of these lesser squares taken hori- 
zontally adjacent, are 7-9ths of the whole square, and 
form a rectangle whose height is equal to 7-9ths of its 
length 

* Eight times nine of these lesser squares taken ho- 
rizontally adjacent, ^re 8-9th8 of the whole square 
and form a rectangle whose height ia equal to 8-9ths 
of its length. 

Nine times nine of these lesser squares taken hori- 
zontally and vertically adjacent, form the- whole 8th 
square. 

NINTH SQUARE. 

TEN of these one hundred lesser squares taken 
horizontally adjacent to each other, are 1-lOth part of 
the square, and form a rectangle whose height is 
equal to i-iOth of its length; 

Twice ten of these lesser squares taken horizontally 
adjacent, are 2-lOths of the whole square, and form a 
rectangle whose height is equal to 2*10ths of its 
len^jfth. 

Three times ten of these lesser squares taken hori- 
zontally adjacent, are S-lOths of the whole square, 
and form a rectangk whose height is equal to 3-lOths 
of its length. 

Four times ten of 4hese lesser squares taken hori- 
zontally adjacent, are 4-lOths of the whole square, 
and form a rectangle whose height is equal to 4-lOths 
of its length 

Five times ten of these lesser squares taken hori- 
zon tally adjacent, are 5-lOths of the whole square, 
and form a rectangle whose height is equal to 5-lQths 
of its length. 
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Six times ten of these lesser squares taken hori- 
zontally adjacent, are 6-lOths of the whole square, and 
ibrma rectangle whose height is equal to 6-lOths of 
its length. 

Seven times ten of these lesser squares, taken hori- 
zontally adjacent, are 7-lOths of the whole square, 
and fonn a rectangle whose height is equal to 7-lOths 
of its length. 

Eight times ten of these lesser squares taken hori- 
zontally adjacent, are S-lOths of the whole square, 
and form a rectangle whose height is equal to 8-lOths 
of its length. 

Nine times ten of these lesser squares taken hori- 
zontally adjacent, are9-10ths of the whole square, 
Bud form a rectangle whose height is equal to 9-lOths 
of its length. ^ 

Ten times ten of these lesser squares taken hori- 
zontally and vertically adjacent, form the whole ninth 
square. 

3d section, 
first square. 

TWO of these four lesser squares taken vertically ad- 
jacent, are half of the whole square, and form a rect- 
angle whose length is equal to half its height. 

Twice two of these lesser squares taken vertically 
and horizontally adjacent, compose the whole square. 

SECOND SQUARE. 

THREE of these nine lesser squares taken verti- 
ca])j' Adjacent arc a third part of the square^ and 
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form a rectangle whose length is equal to a third part 
of its height. 

Twice three of these leiser squares, taken verti- 
cally adjacent, are 2-3ds of the whole square, and 
form a rectangle whose length is equal to 2»3d parts 
of its height. 

Three times three of these lesser squares taken 
vertically and horizontally adjacent, form the second 
square* 

THIRD SQUARE. 

FOUR of these sixteen lesser squares, taken verti- 
cally adjacent, are l-4th of the square, and form a 
rectangle whose length is equal to l-4th of its height. 

Twice four of these lesser squares, taken vertically 
adjacent, are2-4ths of the square, and form a rect- 
angle whose length is 2-4<ths of its height. 

Three times four of these lesser squares, taken ver- 
tically adjacent, are 3-4ths of the sqaare, and. form a 
rectangle whose length is .i-4ths of its height. 

Four times four of these lesser squares taken ver- 
tically and horizontally adjacent form the third 
square. 

Note. It is evident that the lessons on the rect- 
angles, composed of the lesser squares taken verti- 
caUy, may be continued as in the case of their hori- 
zontal position^ without the details being ferther re- 
peated, ' ^ 
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FIFTH EXERCISE. 



A. A line or series of rectangles* 

The height of the 1st rectangle is equal to half of 
its lengths 

The height of the 2d rectangle is equal to the 3d 
part of its length. 

The height of the Sd rectangle, is equal to the 4th 
part of its length. 

The height of the 4th rectangle is equal to the 5ih 
part of its length. 

The height of the 5th rectangle is equal to the 6th 
part of Its length. 

The height of the 6th rectangle is equal to the 7th 
part of its length. 

The height of the 7th rectangle is equal to the 8th 
part of its length. 

The height of the 8th rectangle is equal to the 9th 
part of its length. 

The height of the 9tb rectangle is equal to the 10th 
part of its length. 

1st section. 

B. A line or series of straight lines which are nei- 
ther upright nor horizontal ; these lines iH*e called 
Oblique or Slanting. 

2d section. 

ALL these slanting lines are within their respective 
dotted recta:ngles» 
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57 

THE let of these slantinff lines is within a teetati- 
gle, whose height is equal to naif its length. 

The 2d slanting line is within a rectangle whose 
height is equal to the 3d part of its length. 

The 3d slanting line is within a rectangle whose 
he^ht is equal to the 4<th part of its length. 

The 4th slanting line is within a rectangle ^ose 
he%ht is equal to the Hh part of its length. 

The 5th slanting line is within' a rectangle whose 
be^ht is equat to the 6th part of its length. 

The 6th slanting line is within a rectangle whose 
height is equal to the 7th part of its length. 

The 7th slanting line is within a rectangle^ whose^ 
heurht is equal to the 8th part c£ its length. 

The 8th slanting line is within a rectangle, whose 
heh^t is equal to the 9th part of its leftgth. 

The 9th slanting line is within a rectangle, whose 
height is equal to the 10th pait of its lengUi. 

4th section* 

. ALL-these slanting Mnea ran from the left hand 
towards the right, in the rectangles in which they are 
contained; they are, therefore called ^ Lines slanting 
upwards from left to right." 

5th section. 

' ALL these slanting lines begin from tlie left lower 
angle of the rectangfe in which they are^ contained, 
imd end at the right upper angle of the rectangle, cut- 
ting their respective rectangfes from the 1^ lower 
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hns\e to the right upper angle. They ar^ therefore, 
colled ^' the Diagonal lines of the Rectangles, ascend* 
ing from left to right* 

6th section. 

THE 1st of these slanting lines is a diagonal, as- 
cending from left to right in a rectangle, whose height 
is half Its length. 

The 2d of these slanting lines is a diagonal ascend- 
ing from left to right, in a rectangle, whose height is 
a third part of its length. 

The 3d of these slanting lines Is a diagonal, ascend- 
ing from left to right in a rectangle^ whose height is 
a tourth part of its length. 

The 4th of these slanting lines is a diagonal ascend- 
ing from left to righi in a rectangle, whose height is 
a fifth part of its length. 

The 5th of these slanting lines is a diagonal ascend- 
ing from left to right in a rectangle, whose height is 
a sixth part of its length. 

The 6th of these slanting lines is a diagonal, ascend- 
ing from left to right in a rectangle, whose height is a 
seventh part of its length. 

The 7th of these slanthig lines is a diagonal, as- 
cending from left to right in a rectangle, whose height 
'is an eighth part of its length. 

The 8th of these slanting lines is a diagonal, as* 
cending from left to right in a rectangle, whose height 
is a ninth part of its length. 

The 9th of these slanting lines is a diagonal, as^ 
cending from left to right in a rectangle, whose height 
is a tenth part of its length. 
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1st section. 
C. A. line) or series of diagonals* 

Sd sscnoN. 

S; ACH of these diagonals ascend from the t\At 
hand towards the left ; they are, therefore, called << X>i- 
«,«^ .«»di^ or dJi^ upward. » U» kft" 

Sd SECTION. 

EACH of these slanting lines ascends with the 
same inclination from the right to the left, as the di- 
agonal immediately aboye it did from left to right, 
only in opposite directions. 

4th section. 

THE 1st of these diagonals slants upwards from 
right to left with the same inclination that the disgo* 
nal immediately above it slants upwards from left to 
right in a rectangle, whose height is half its length. 

The 2d of these diagonals slants upwards from 
right to left with the same inclination that the di- 
agonal immediately above it slants upwards from 
left to right in a rectangle, whose height is one-third 
of its length. 

The 3a of these diagonals slants upwards from 
right to left with the same inclination that the diagonal 
immediately above it slants upwards from left to right 
in a rectangle, whose height is one-fourth of its length. 
^ The 4th of these diagonals slants upwards from 
right to left, with the same inclination that the diago- 
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Aal immediately above it slants upwards from left to 
right, in a rectangle whose height is bne-fiiflh of its 
length. 
The 5th of these diagonals slants upwards from 

3ht to left, with the same inolination that the diago- 
immediately above it slants upwards from le^ to 
right, in a rectangle whose height is one-sixth^ of its 
length* 

The 6th of diese diagonals slants upward s^^ ^*^ 
riffht to left, with the same inclination that the ^SI^D^ 
niu immediately above it slants upwards from left to 
right in a rectangle whose height is one-seventh of its 
le^h. 

The 7th of these diagonals slants upwards from 
right to left with the same inclination that the diago- 
nal immediately above it slants upwards from left to 
right in a rectangle whose height is one-eighth of its 
length. 

The 8th of these diagcmals slants upwards from 
right to left with the same inclination that die diago- 
nal immediatdy above it slants upwards from left to 
right in a rectangle whose hei^t is one ninth of its 
lei^h. 

The 9th of these diagonals slants upwards from 
right to left, with the same inclination that the diago- 
nal imme^tely above it slants upwards from left to 
right, in a rectangle whose height is oae-tanth of its 
length. 

D» A line or series of rectangles. 
. The length of the 1st rectangl'^ is half of its height 

The length of the 2d rectangle is one«third of its 
height. 
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The length of the 3d rectangle k one^iburth qfits 
hdght. , 

The length of the 4th rectangle is (Ime-fifth oC it*, 
height* , ^ 

The length, of the 5th rectangle is one^iscth of itai 
height. . . . r 

The length of the. 6th rectangle is one«^eventh of 

its height. 

The length of the 7th rectangle is one-eighth of 
its height. 

3 The li^ngth of the 8th rectangle is one-nihth of its 
height. 

The length of the 9th rectangle is one-tenth of its 



height. 



1ST. 



1 

E. A series of diagonals, slanting upwards alter- 
rfately to the right aiid to the left. 



.f 
• ^- 2nd. 



The diagon^lsj^ slanging upwards to. the right, are 
placed with m, dotted rectani'les. 

3D , 

!. The first ot. the^ lines is a diagonal, slanting up- 
"^j^riis to the right, ii) a rectangle, whose length is 
hair lis liel^ht 

. The secoiHLOf these lines slants upwards from right 
tp left, iu the contrary direction, but with the same 
incli:iation as a tfiagonal iu arectanj^le, whose length 
j« half it» height. ^ 
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APPENDIX. 



IN order to exemplify the pracdcal use . of the 
foregoing Exercisesi, it has been deemed es^xedientto 
subjoin a lew specimens of visible objects, to be first 
produced by tlie Pupils upon their Slates, from the 
dictation here given ; and they should afterwards be 
required tO' produce iu writing a similar defteription, 
the object only being submitted to their observation ; 
U is evident that the objects must« as yet, be limited 
to such as are expressed either by Straight or 
Curved lines, (being parts of a circle,) or both com- 
bined togetliBr; and itis hoped th4t the specimens 
here given will be silfficient 10 enable iiiteUigent 
teachers to prepare others for . themselves. 

It is also to be remembered, that strict mathema- 
tical piecisioo is not aimed at, but only such acw 
curacy as is' sufficient to enable the yQung mind 
to reason with itself as to the jproportions of any ^ 
object it desires to. ob^rve for the purpose of de« 
scribing its outline. 

. . » . ' 

FIG. /. 
(See Appeadix Plate.) 

Draw a Horizontal Straight liue^ 

A 



( 2 ) 

Divide it by nine points into ten equal parU. 

From each point of division, and also at tlie rigbt 
and left extremity of the Horizontal line, draw an 
Upright Straight line equal to half a tenth • 

Join the upper extremities of these Uptight 
Straight lines by a Hoiizontal Straight line* 

Cut off half a tenth of that line at either extny 
mity. 

Divide the intermediate part by eight points into 
nine equal parts. 

From eaclipoint of division, and aflso from tbe 
pointa of division that cut off the half-tenth^ draw 
Upright Straight lines equal to half's tenth. 

• T 

Join the upper extremities of these Upright Straight 
lines by a Horizontal Straight line. 

Cut off half a tenth of that line at either extremity. 

Divide the intermediate part by seven pbihtst into 
eight equal parts. 

From each point of division, and also from the 
points that cut off half a tenth, draw Upright Straight 
lines equal to half a tenth. 

Join the upper extremities of these .Upright Straight 
lines by a Horizontal Straight line. 
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Cut oflFhalf a tenth of that line at either extremity. 

Divide the ilHermediate part by six points into 

seven equal parts. 

* 

From each point of division, and alM> from the 
points that mark off half a tenth, draw Upright 
Straight. lines equal to half, a tenth. 

Join the upper extremities of these Upright lines 
by a Horizontal Straight line; 

Cat off half a tenth of that line at either extre- 
mity. M '. 

Divide the intermediate part by five points mto six 
equal parts. 

From each point of division, and also from the 
ppintfi that mark of half a tenth, draw Uprijgrht 
Straight lines equal to half a tenth. 

Jpin the upper extremities of these Upright 
Straight lines by a Horizontal Straight line. 

Cut off half a tenth of that line at either extre- 
mity, 

♦ ■ * 

Divide the intermediate part by four points into 
five equal parts. 

From each point of division, and also from the 
pointis that mark off half a tenth, draw Upright 
Straight lines equal to half a tenth. 
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Join tbe upp^ r extremHics oftbew Upright straight 
lilies by a Horizontal straight line. 

Cut off half a tenth of that line at either extremity; 

Divide die intjetrmedUie part by three points into 
four eqi)'al part9« 

From each point of divibion, and aTso from the 
points that n^ark off half a tenths draw Upright 
St laight lines equal to half a t^tb. 

Join the upper extremities of these Upright straight 
lines by a Horizontal Straightlfaie. 

Cut off half a tenth of that line at either extremity. 

Divide the intermediate part by two points into 
thiee equal parts. 

From each point of division, and also from the 
points that mark off half a tenth, draw Upright 
straight lines equal to half a tenth. 

Join the upper extremities of these tJpright 
Straight lin^ by a Horiabntal Straight line. 

Cut off half a tenth of that line at either extretAity. 

Divide the intermediate part by one point into fwo 
equal parts. 

From each point of division, and also frotti the 
points that mark off half a tenth, draw an Upright 
straight line equal to half a tenth. 
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Join the upper . extremities of these Upright 
lines by a Horizontal Straight line. 

Cut off half a tenth at either extremity of that 
line. 

Draw an Upright Straight line fn)m each point 
that cuts off halt* a tenth. 

, ioih the ppper extremities of these Upright lines 
by a Horizontal Straight line. 



(flee Appendte Plate.) 



Draw a Straight line slanting downwards from left 
to right, as the diagonal of a rectangle whose length 
is equal tp one-third of its height. 

From the upper extremity of this line^ draw a 
Straight line slanting downwards from right to left, 
and having the same Inclination as the foregoing 
one ; observing to make the last drawh line strong 
and the tormev Jlne^ or what is usually called a Aofr- 
stroke* 

Divide these $!anti.Bg..Iineaby one point into two 
equal parts ; and draw a Horrzootal lin^: joining the 
points of division. 
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^ Join tlie fifth point of division in the second half 
of the h'ne, to the seoond point of division in the first 
halt of the line, bya haif drcle b^nt to the left. 

Join tlie second point of division in the firet- h»ilf 
of the line, to the sijyil) ppint of division in the second 
half of the line, by a half circle- bent to the right 

Join the sixjth pcunt of division n\ the second half 
of the line, to the first point of division in the first 
half of the line, by a balf circle Jt>eut to (lie left. 

Join the first point of division in the first half of 
the line, to the seventh point of division in the se- 
cond half of the line» by a half circle bept to the 
right. 

J6in the seventh point of division in the second 
hiiltV to the upper extremity of the upright line, by 
a half circle bent to the left. 

Join the upper extremity of the first half of the 
Upright line to tlie lower extremity by a half circle 
beat to the tight. . ' ' 

NOTE. -The .Pupil.Uurinf opee «l w ai» 6 d this 4tta« correedy, ttam. dietetioii, 
it will be exceOent practice to begin at the inmior point, end doncrifcc thb curr* 
at oBf 4 boHit from kit' to xif^t and ftoA rigfal to left ; then b^^ning at the 
exterior point, to describe it iuwaidiy in bpth di^eotioaa. Ilei iB^ythen learn to 
designate this Hgnrt^ ' the name of A Ckcutar Curved Lime wimUng oiOmardi 
ipt inwards when so dnwTi} /r^m rig^t. to. l^, (or .li^t tQ itfgbtt) as '¥T-rtiiii aa 
aoaaytfanes aatIieite«M pairs ef half Steles, each pair denoting^ asit weie^one 
revttlution oq[thr cufv^.as the;^«x«^ the plate does 'arse* Untet amd a kaff^ 
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(See Appendix FUte.^ 

Draw a liorizontal Straight line. 

Divide it by four terge points into five equal parts* 

Divide the two firs! fifths, each by one lesser point 
i^to two equal parts. 

Join the beginning of the line to the point, divi* 
ding the second fifth,, by a half circle bent up^Y^ds. 

Join the point dividing the Mcond fifth to the point 
dividing the first fifth, by a half circle bent down- 
wards. 

Join the beginning of the line to the second large 
point of division, by a half circle bent downwards. 

Join the second large point of division to the end 
of the line, by a half circle bent upwards. 

Join the third large point of division to tlie end of 
the line by a half circle bent downwards, 

Join the third large point of division to the 4tb 
Ifirge point of division, by a half circle bent upwards. 

SOTM^^Thit FiguTBi like fee (brmer, alter having been onoe eoRecttr 
dnnrn from dictation, chould be practised af once, beginning from either extremity 
of the curve; and directing eaeh half cireie to be drawn drottg in the middle and 
JiMe at tHe point*. It win be at the same.thne an excellent preparative for writing 
and moch improre the symmetry of the figure. In this and tiie precediBg Ifgures. 
It if evident that the Straight linesare only used as scales ; in all such caste 
they should be drawn as Bght as possible, and erased as aoon as the figure is com' 
pleated; they are^ iben^ate, expressed by dotted lines, It is hoped,after a little 
experience, tiie Pui^ will be enabled to suppose them applied to objuctf without 
bfifig «t the paiqs of drawing them. 
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this point to the left istremttf ok the 
cunred line bent downwards, by 'k curtitd line bent 
lothe-left. 

Join this point to the right eittremity of the cnrved 
line bent downwards by a cnrv^ Hue bent to the 
light. 

KOrs^n U erident thlt Figure wni be much mib6B!Utm$ bf the iwr Han 
llfin in Che plate, and tbete axe dictated by directbif points to be ^mfltod in the 
■cvml ennred Unea, and theiepofaiti to be Joined by cored Uaei haflag tte dt 
reetion of tfaoie in Ihe 4gure- 

FIG. VII. 
(See AifWBdiT lUleb) 

Draw a Curved line bent upwards* 

Join the extremities of it by a curved line bMt 
4ownwards below it* 

From either extremity where the curved lines meet, 
draw an Upright Straight line below it, eqiial to a 
Straight line .which would join the extremities of tbe 

curves. ^ 

Join the lower extremities of th?se Upright lines 
by a curved line bent do\^*nward& 

At a small distance from this curve draw another 
parallel to it. 

Cut off by a point two-thirds of the Upri^t line 
next the right hand. 
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Join the befpinHing of the line to the second point 
. of division by a half circle bent to the rigjit^ 

Srawanolher curve atasmpJU 4^tsu\Ge from.it, 
parallel to -it* 

FIG. VllJ. 

(See Appendix Plate.) 

Uraw a light Horizontal Straight liue» 

Div^.de it by one point into two equal parts^ 

From the point of division draw a Straight line 

Wanting upwards from left to right, whose inclination 

is equal to that of the diagonal of a whole square, 

. and equal in length to the whole of the Horizontal 

line. 

From the same^point draw another Straight line, 
slanting upwards from right to left, havii^ the same 
inclination as the former, but in the contrary direc-' 
tion, and equal tp it in length. 

Across the upper extremity of the first drawn slant- 
ing line draw a straight line, equal andpaiallel to the 
second drawn slanting line, half at the right and half 
at the left side of the slanting line. 

Through the upper extremity of the second drawQi 
Slanting line, draw another Straight line equal and 
parallel to the first drawn Slanting line, and so situated 
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rtat half be at the right side and half at the left of 
the slanting line. 

Join the point of division of the baseline to the 
upper ex trenntv of the first Jrawn slanting line, by a 
Curved line ( or fourth part of a Circle) bentupwardsy 
in( lining to the Iclt; and at a very small distance 
above it, draw another Curved line parallel to it. 

Join both extremities of the second drawn slanting 
lin(> with curved lines in like manner^ bent upwards 
inclininoriothe ri^ht. 

o o ... 

Join the beginning of jtl^ebase line to the point of 
divis on, by a curved line (or fourth part of a circle) 
bent upwards. 

Join the same point by a similar Curved line bent 
downwards^ 

Join tlie point of d vision to the end of the base 
line in like manner, both by a curved line bent up« 
wards and one bent downwards* 

Join the ypper extremity of the first drawn parallel 
line to its midd'e point by a curved line bent upwards, 
inclining to the right, and also by a curved line bent 
downwards inclining to the left. 

Join the middle point of the same line to its lower 
extremity^ by a cu: vCvl line bent upwards, inclining 
tp the right, and also by a curved liile bent downward^ 
fpcYming to the left. 
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* Join the upper extiemity of the » second dra^i^n 
straight line to its middle point by a curved line bent 
upwards, inclining to the left, and also by a curved 
line bent downwards inclining to the right. 

Join the middle point of the same, line to its lower 
extremity, by a curved line bent upwards, inclining to 
the left, and also by a curved line bent downwards in« 
dining to the right. 

From the point pf division of the Horizontal line 

•draw an Upright line below it, equal to one-thiid * 
of it. * 

Join the extremities of this last line towards the ' 
right hand by a curved line bent to the right. 

At a small distance from this curved lirie draw 
' another parallel to it. 

Bub out all the Straight lines. 

FIG» IX. 
(See Appendix Flate,^ 



Draw a Horizontal Straight line. 

At each extremity ot it draw an Upright Straight 
line equal to twice the length of the Horizontal line. 

Join the upper extremities of these Upright lluos 
J>y a Horizontal straight line. 
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Divide the Hori;;ontaI side^ of ihls cectaogle hj 
{tiree points into four equal parts. 

Divide the Upright sides of this rectangle by se^Ot 
points into eight equal parts* n 

At the distance of one-fourth of the base line* cot. 
side the rectahgle, draw lines parallel, to the sides of 
the rectangle, and wit,h tlie^e lines compleUs » rect^ 
sngle exterior to the hrst* 

Upon the right upright side of this exterior rec^m- 
gle draw another rectangle equal and ^onikr t^ iu 

At the distance of one-fourth within this, desoribO' 
another rectangle equal and similar cp. the. first*. 

' Divide the Horizontal sides pf thi^ rec^OAgle by 
three points into four equal parts. 

Divide the Upright sides of this rectangle by seven 
points into eight equal parts. 

From the first point of division on the left Upright 
side to the first point on the upper Horizontal side, 
draw a Slanting line. 

- From the second point on the teft Upriglit side to 
the second point on the upper Horizontal side, draw 
a Slanting line. 

From the third point on the left Upiij^t 4de tpthe 
third point on the upper Horizontal *i4«f. draw a 
Slanting line. 

From the fourth point on the left Upri^t M^ lo 
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H the right extrettiity of tfce "vtfpitr Hdrizointtal bide, 
dra^ a Slanting line. 

From the fifth point on the ^ft Upright side to the 
first point on tlie right Upright side, draw a Slanting . 
line. 

From the sixth' point on the left Upright side tathe 
second point] of the right Upright side, draw a 
Slanting line. . 

From the seventh point on the left Upright side to 
the third point on the right Upright side, draw a 
Slanting line. . ' 

From the lower extremity of the left Upright side ' 
to the fourth point on the right Upright side,i draw 
a Slanting line. 

From the first point on the lower Horizontal side 
to the fifth point on the right Uj^right side^ draw a 
Slanting line. 

From the second point on the lower Horiizontal 
side to the sixth point on the right Upright side, draw 
a Slanting line. 

From the tldrd point on the lower Horizontal side 
to the seventh point on tlie right Upright side draw a 
jbkntingtine. 

^ Firom the. first point of division on the right Up* 
right side to the third point on the Upper Horfecontal 
lAde, draw n Slanii^ line. 
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From the^ocond point on the right Upright side 
tA the second ^pqint on the upper Horizonlal side^ 
draw a Slanting line. 

From the third point on the right Upright side to 
tl^ first point on the upper Horizontal side, draw a 
Slanting line. 

From the fourth point on the right Upright side to 
the left extremity of the iipper Horizontal line, draw 
a Slanting line. 

From the fifth point on the right Upright side to 

the first point on the left upright si^le, draw a.SIanting 
line. ' 

From the sixth point on the right upright side to 
the second point en the left upright side, draw a Siant- 
ing line. 

Frotn the seventh ^)oint on the right upright side 
to the third point on the left upright side, draw a 
Slanting line. 

From the lower extremity of the right upright side 
to the fourth point on the kft uprlglit side, draw a 
Slanting line. 

From the first point of division on the lower Hori- 
zontal side to.theiifth point on the left upright side, 
draw a Slanting line. 

From the second point on the lower Horizontal 
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»tcle to the sixth point on the lefl upright side, dfair 

a Slanting line* 

From the third point on the lower HorizontuI side 

to the seventh point on the left Upright side, draw a 
Slanting lifie. 

KOTE.-^lt h evident that the points o! division of the first drawn interior 
rectangle nuy Im Joined in like manner, in order to eonoplete the €»4e«^ aa is 
IheFUte. 

FIG. X. 
(See Appendix Flat*) 

Draw a Horizontal Straight Itne. 

Divide it by nine points into ten equal p(irts« 

At each extremity of it draw an upright line above 
it, equal to three-tenths. ' 

Above the third point of division draw an upright 
line equal to three-tenths. 

Al)ove the seventh point of division draw an up- 
right line equal to three*tenths« 

Join the upper extremity of the first and second 
Upright lines with a horizontal Jine. 

Join also the third and fourth with a horizontal line. 

X)raw Horizontal lines at a small distance above 
these, equal and parallel to them. 

Mark a point above the fifth point of dii^sion at the 
Jieiglit of five-tenths froiait. 
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Join this point by a Slanting line to tlw right tip- 
per angle ol the square next the left. 

Draw another equal and parallel to it, at a small 
distance above it. ' 

Andalsoby another Slanting line to the left upper 
angle of the square next the right. 

Draw another equal and parallel to it at a small 
distance above it. 

From the top oi the left upper angle of the left 
square draw a line slanting upwards, parallel to the 
first drawn slanting line to the perpendicular height 
of four^tenths and a half above the base line,^ and« 
draw a horizontal line from its upper extremity tc^- 
wards your right hand, until it meets the first drawn 
slanting line. 

From the top of the right upper angle of the 
right square draw a line slanting upwards, parallel to 
the second drawn slanting lin€, to the perpendicular 
height of four tenths and a half above the' base lin^ 
and draw a horizontal line from its upper extremity 
towards your loft naiid until it meets the second 
drawn ftkuiting line. 

Above the second tenth, at tlie height of one-tenth, 
draw a horizontal line equal and pandlel to it, and 
upon this line complete a square above it. 



Bivido cftch of its »hie» bj three pouito into four 
equal parts. 

Join the first point of the upper horizontal side to the 
6r$t point of the letl upriglit side by a slanting line. 

Join the second poini; of the upper hbriasont^l side id 
the second of ^he left upright aide^ by a slantkig line. 

Join the third point of the upper horizontal side 

to the third point of the left upright side by a slanting 
line. 

Join the first of the right upright side to the first 
of the lower horizontal ^ide. 

Join the second of the ri ght upright side t6 the 
8eeon4 of the lower horizontal side. 

Join the third of the right upright side to the third 
oC the lower hofrizontal side. 

Join also thetUrd of the upper harizontal side by 
a slanting line to the first of the right upright side. 

Join the second of the upper horizontal side to the 
s^ond of: the right upright side. - ^ 

Join the third of the upper horizontal side to the 
tlui'd of the right upright side. 

Join the first of the left upright %ide to the tliird 
of the lower horizontal side. 

Join thesecond of the left upright side to the second 
of tlie lower horizontal side. 



u 
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Join the third of the left upright side to the firsf 
of the lower horizontal side. 

^ A bcve the ninth-tenth, at the height of one-tenth, 
ihraw a liorizbntal line equal and parallel to it, and 
upon ttiis line complete a square above it» 

Divide each oF its extremities and diaw slanthig 
lines as in the square, above the second tenth. 

Above the fifth and sixth tenths, at the height of 
three-tenths, draw a horizontal straight line equal to 
Iwo-tenths. ^, 

Join its extremities by a half circle bent upwards. 

Divide this horizontal line by one point into two 
equal parts. 

From the point of division draw an Upright line 
. upwards until it meets the half circle. 

Divide this upright line by three points' into four 
equal parts. 

Divide each of the parts of the horizontal line by 
three points i nto four equal parts. 

Join the third point of division of the first half of 
the horizontal lind^ to the third point of division of 
the upright side, by a slanting line, and extend it up- 
wards to the right uutil it meets the half circle* 

la like manner th^emaining pointb inay be sue* 



\ej^e\ 
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cess! veiy dipected to be joined until all the lines in th« 
Plate are drawn. 

From the fourth and sixth points of division of the 
base line draw upright straight lines above it, equal 
to two-tenths of the basQ. : 

Join tlieir upper extremities by a curved line benj 
upwards* > 

Divide the fifth and sixth tenths of the base rah 
pectively, by five points into six equal parts. 

Draw upright lines through each of the points of 
division upward, until they meet the hi^lf circle ; and 
strengthen^ the pne "which passes through the fifth 
large point of division of the base. 

NOTE, It is evident that this Figure, when oompleated, nay gire rise to n 
infinite number of useAil calculations,' such as, "St^yposlng the base line to be 4 d 
feet long, how many feet of surface does the whole front contain ?" ** How xaany 
pat)hes of Mason-work?" <* How many square feet in the door^ wtodow% 4ka #reJ? 

• . . .- V ,■ 

(See Appendix Plate.) 

Draw a Horizontal Straight line. 

Divide it by three points ipto four equal partfi* 

From the left e^tfemi^y of this line i{raw an ig>rj 
right line equal to three- fourths of it. ' 

From the first pouit of division also draw an up- 
right line equal to three* fourths. 

•v 
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fVom tke end of the line draw an upHght Iim 
aqual to one-fourth and half a fourth. 

From the second upright line cut off a part equal 
to the ihird upright line. 

Join the point of division to the upper extremity of 
the third upright line, by a horizontal .stvai^ht line. 

Divide this line by eight points into nine equal parts; 
and again subdivide these parti each by one point 
into two equal parts. 

Join the upper extremities of the first and second 
upright lines by a horizontal straight Une. 

Extend this line to a very small distance beyond 
the upright lines at either extremity. 

Draw another equal and parallel to it^ at a small 
distiince above it 

Join the corresponding extremities of these two 

lines by short upright lines, and divide the uppermost 

of the horizontal lines by six points into seven equal 
parts. 

At the distance of one-third of a seventh above the 

second seventh di aw a horizontal line, equal and par I 

rallel to the second seventh. 

Do the same above the fourth and sixth'^eventh^. 

From each extremity of these lines, above them, 
^raw upright straight lines eqaal to one-seventh. 

From the beginriing and «ud ^f the horizontal 
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line, and above it, draw Upright Straight ImdJ^ 
equal to one^seventh and oiie-tliird of a seventh. 

You will then have eight of these upright lines; 

Join the upper extremity of the first to the upper 
extremity of the second, by a horizontal straight line; 
and draw another horizontal line at a small distance 
above it, equal and parallel to it. 

Joj'i the upper extremities of the third and fourth 
lines l)y a horizontal straight line, and draw another 
at a small distance above it, equal and parallel to it. 

Join the fifth to the sixth by a horizontal straight 
1 ine, and draw another at a small distance above it, 

■ 

equal and parallel to it* 

Join the seventh upright line to the eighth by a 
horizontal line, and draw another horizontal line at 
a small distance above it, equal and parallel to it. 

From the lower part of the second principal up- 
right line cut off apart equal to two-fourths and half 
a fourth of the base line. 

From that point draw a horizontal line towards 
the right hand, equal to two-fourths of the base line. 

Join the right extremity of this horizontal line to* 
-J— upper extremity of the third upright line, by a^ 
straight line slanting downwards from left to rigln* 
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fVom tihe end of the line draw an upright ^aaom 
itquol to one-fourth and half a fourth. 

From the second upright Ime cut off a pait espial 
tcr the third upright line. 

Join the point of division to the upper extremity of 
the third upright line^ by a horizontal Ustaight line. 

Divide this line by eight points into nine equal parts; 

ffod again subdivide these partaeach by one point 
into two- equal parts. 

Join the upper extremities of the first and aeeond 
upriglit liues by a horizontal straight line. 

Extend this line to a very small distance beyond 
the upright lines at either extremity. 

Draw another equal and parallel to it^ at a small 
jdistance above it. 

Join the corresponding extremities of these two 

lines by short upright lines, and divide the uppermost 

of the horizontal lines by ^ix points into seven equal 
parts. 

At the distance of one-third of a seventh above the 
second seventh di aw a horizontal line, equal and pa- 
rallel to the second seventh* 

Do the same above the fourth find sixth'^eventh^. 

Fi'om each extremity of these lines, above them^ 
^raw upright straight lines equal to one-seventh* 

From the beginmng and ead ^^ Une bori^ntal 
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line, and above iti draw Upright Strdight lindlj^ 
«qual to one^«eventh and one-third of a seventh. 

You will then have eight of these upright linetf* 

Join the upper extremity of the first to the upper 
extremity of the second, by a horizontal straight line ; 
0nd draw another horizontal line at a small distance 
above it, equal and parallel to it. 

Joj'i the upper extremities of the third and fourth 
lines l)y a horizontal straight line, and draw another 
at a small distance above it, equal and parallel to it. 

Join the fifth to the sixth by a horizontal straight 
1 ine, and draw another at a small distance above it, 
equal and parallel to it. 

Join the seventh upright line to the eighth by a 
horizontal line, and draw another horizontal line at 
a small distance above it, equal and parallel to it. 

From the lower part of the second principal up- 
right line cut off a part equal to two-fourths and half 
a fourth of the base line. 

From that point draw a horizontal line towards 
the right hand, equal to two-fourths of the base line. 

Jo/n the right extremity of this horizontal line to* 
.,. - upper extremity of the third upright line, by a^ 

araight line slanting downwards from left to rigju* 

^ ' ' e 
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oepted betTfecfi the two points of ditttfoni from 
whence the horizontal lines have been alueady dqawn 
towards the light, by nine points into ten such parts 
*tIiBt the first shall be less than the second; the second 
.than the third ; the third thap- the fourth; thefbnrth 
than the fifth; the fifth than the sixth; the sixth than 
the seventh ; the seventli , jan the eight!. ; the eighth 
than the ninth ; the ninth than tlie tenth. 

Through each of these points drawhorizontaliines 
towards the right, until they meet the slanting^ line. 

You have then eleven horizontal lines* 

From the points of division of the eleventh line 
draw upright lines upwards till they meet the tenth 
horizontal line, which will thereby be divided into 
eighteen parts. 

Mark the points which would divide all the parts, of 
this line, except the last, into halves,.and frontthase 17 
points draw upright lines upwards, till they meet the 
ninth horizontal line, which will thereby be divided 
by 17 points into 18 parts; and mark the points 
which would divide all these parts, except the iSr&t 
and last^ into halves. 

' Draw4ipright lines from* these points, upwards, till 
they meet the eighth horizontsfl line, which will 
thereby be divided by 15 paints into 16 partsi 
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inark t)ie poiaA^ ithklk wcnild divide att lite parts 
except tb9 la$^ kto halves. 

Draw uprigiit lines fifom tkes^ points ttpwsxf^s till 

ibejf meet the seVerithi wkicb will thereby be dirided 

* by 1 5 points into 1 6 parts ; mark the points tha* woutd 

divide all the parts except tlie first and last^into hidres* 

Drawupright lines frotn- these poin^d upwards till 

they meet the sixth horizontal line, which will thereby 

be divided by 1 4 points into 1 S parts, and mark the 

points that would divide all the parts except the last, 
into halves* 

Draw uptight lines frcfm these points upwards till 
thoy meet the filth korizontol line^ which will thereby 
be divided by 14< points into 15 parts, and mark all 
the points that would divide all the parts except the 
&rst and last, into halves* 

Draw upright lines firom these points upwards till 
they meet the fourth horizontal line, which will Uiereby 
6e divided by IS points into 14 equal parts, and 

mark the points that would divide all tliepaa^ts except 
the last, into halves. 

Draw upright lines from these points upwards till 
they meet the third horiaontal line, w4iiich will thereby 
be divided by 13 points into I'h partB» and mark thtt 
points that would divide di tk0 psartv except the finrt 
ftod last) inta halves* 
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f' .^^ jistr upright lines upwards iill 

^ gj^^ «*^''^cond horizontal line, which will 
^' ^ ''^j^yiifed hy 12 points into 13 parts, and 
^ iK^*^ pouit^ t'*** would divide all the parts, except 

l^m these points draw upright lines upwards till 
j^ meeltlie first horizontal line. 

^o^ the eleventh line draw a horizontal line at a 
gixiall distance from it, equal and parallel to it« 

Above the horizontal line, at a small distance from 
it, draw a horizontal line equal and parallel to it. 

Divide each of the fourths of the original base line 
by two points into three equal parts. 

From each of the points of division of the first 

fourth draw upright straight lines equal to half a 
lourth. I 

Mark also in the base line the point that would 

divide the first fourth into two equal parts. 

Also above this point, at the distance of three 

fourths of a fourth of the base, mark a point. 

Join this point to the upper extremity ot the 
upright line next the left hand, by a curved line bent 
to the left, inclining upwards. 

,Jow it also to the upper extremity of the upright 
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line next the right hand, by a curved line bent i# 
the right, inclining upwards. ' 

Outside thqse curved lines, at a small distance from 
them, diaw curved lines parallel to each of them, and 
join their lower exlremities to the base line by up- 
right straight lines. 

Divide the second third of the first fourth of tht 
base line by five points into six equal parts. 

From these points draw upright lines till they meet 
the curves above them. 

Divide each of the fourths of the original base line 
by three points into four equal parts, taking care to 
distinguish these points from thosewhich divide the 
parts of the base into three equal parts. 

At the height of one-fourth of the base line, above 
the second and third fourths of the first pjrrt of it, 
draw a horizontal straight line equal to two«fourtbs 
of that part 

From each extremity of this line diaw upi-ight line* 

above it, equal to one-fourth of the same part of thti 
base. 

Join the upper extremities of these upright lines by 
a horizontal^traight line. 

Above the middle third of the first part of the base 

line, and at the height of two-fourths of the base, draw 
ft horizontal straight line, equal and parallel to the 

jniddle third 
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Fpom'eseh extremity of ft draw upright lines up- 
wards, equal to one halt of the first part of tlie base 
line^ 4od Bi a small distance outside each of thcs^ 
drovr iipi ight lines parallel to thein. 

Extend the last drawn horizpntal line to meet these 
latter upright lines, and likewise a small portion 
beyond them at either extremity. 

Below this last horizontal line, at a small distance 
from it, draw a horizontal line equal to it, when 
extended. 

Join their corresponding ends by upright straight 
lines. 

Divide the uppermost of these horizontal lines also, 
by one point into two equal parts. 

Above this point mark another at the distance of 
three-fpurlhs o^ the fiMt part of the base. 

Join this point to the upper extremity of the interior 
upright line towards the right hand, by a curveil line 
bent upwards inclining to the right. 

From this point draw another curyedlineboiRling 
upwards, inclining to the left, to the upper extremity 
of the interior upright line, towards the left hand. 

Draw other curved lines at small dir tanccs without 
these, parallel to them. 
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Join the point dividing the uppermost of the (W(^ 
last drawn horizontal lines to the point \?here the two 
curves nieet,by upright straight lines at small distan- 
ces from one another. 

Divide the one next the right by nine points intd 
ten equal parts, ainl from these points draw hori- 
zontal lines towards the right hand, till they meet the 
tq)right line^ and the curve above it* 

Divide the one next the left hand by ^ight points 
ipto nine equal parts, and from tliese points draw ho- 
rizontaUities towards the left hand, till they meet the 
Upright line, and the curve above it. 

Of the four lesser horizontal lines at the top of 
the figure, divide the first and fourth each by one 
point into two equal parts. 

From these points drai^ upright lines upwards equal 
to twice their respective horizontal lines. 

Join the upper extremities of these upright lines to 
both extremities of their r€spective horizontal lines 
• by slanting lines* 

Immediately above the middle point of the first 
fourth of the base and at the height of five-fourths 
and a half, mark a point. 

Join this point to the left extremity of the short 
horizontal line immediately above the first poin't 
of division of the horizontal line, which has been 
already divided into seveu e^^.^^xv<4« 



p^ ^j^ to the nVht extremity cf the 

, f 'ii thi^ ''^"/ lltisj immeiHiitely above the bixth 

1 "^t <" .^ f/jcpo^nt that woiiki divicie the second 

A'"* ,r iioiizontal hues into two equal parts. 

• . ^' L f/|i8 upper point draw a ?hort upright 
. i^jgcr*>8S its middle point draw a short horizon* 

Ji0* ^loth ways. 

j^^e the second and third fourths o." the second 
I ^ f the base linp, and at the height of one-fourth, 
P^^ n horizontal straight line equal to two-founh«, 
*f* pg pnrt of the base. 

pivide it by three points into four equal parts. 

From either extremity of this horizontal line dra\¥ 

upright lines equal to three-fourths of one part of the 
base. 

Above the second point of division of the last 
drawn Horiontal line, at the height of twice and one- 
fourth of itself, mark a point. 

Join this point to the upper extremity of the right 
upright line by a curved line bent upwards incliiiing 
to the right. 

Join this point ako to the upper extremity of the 
kft upright line by a curved line bent upwards in- 
-clining to the left. 

J^raw curved lines parallel to these at a small dist- 
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itice without them, and also lines parallel to the up- 
riirht lines, at the same distance without them. 

' Extend the base line a small distance at either 
extremity. From each extremity of it di^aw short 
upright lines below it, and join their lower extremities 
by a horizontal line* 

From each of the three points of division oi the 
extended horizontal lin^ draw upright lines equal to 
those already drawn* 

Join the upper extremities of these upright lines by 
a horizontal line drawn across until it meets the 
lower extremities of the curves. 

Divide these upright lines by three points into (our 
equal parts. 

Through the points of division draw horizontal 
lines extending from the left upright to the right up- 
right line. 

Join the upper extremity of the left upright line to 
the upper extremity of the third upi'ight line, by %. 
half circle bent upwards. 

Join the upper extremity of the third upright line 
to the upper extremity of the right upiiglu line, by a 
half circle bent upwards. 

Above these half circles describe a whole circle am 
large as can be epntained between them and the upper 
Curved linest 
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Join this point also to the right extremity cf the 
ghort U)ri/.)Uiil Una, immediately above the bixth 
point of division of the same line. 

Join italso to the point that would divide the second 
of these lesser hoiizontal lines into two equal parts. - 

Through this upper point draw a short upright 
line, and across its middle point draw a short horizon* 
tal line both ways. 

Above the second and third fourths of the seconcl 
part of the base line, and at the height of one-fourth, 
draw a horizontal straight line equal to two-foul'thr, 
of one part of the base. 

IHvide it by three points into four equal parts. 

From either extremity of this horizontal line draw 

upright lines equal to three-fourths of one part of the 
base. 

Above the second point of division of the last 
drawn Horiontal line, at the height of twice and one- 
fourth of itself, mark a point. 

Join this point to the upper extremity of the right 
upright line by a curved line bent upwards inclining 
to the right. 

Join this point aUo to the upper extremity of the 
left upright line by a curved luie bent upwards in- 
-clining to the left. 

jDraw curved lines paralklto these at a jsmall dist- 
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^tice without them, and also lines parallel to the up* 
right lineS) at the same distance without them. 

' Extend the base line a small distance at either 
extremity. From each extremity of it di-aw short 
upright lilies below it, and join their lower extremities 
by a horizontal line* 

From each of the three points of division oi the 
extended horizontal lin^ draw upright lines equal to 
those already drawn* 

Join the upper extremities of these upright lines by 
a horizontal line drawn across until it meets the 
lower extremities of the curves. 

Divide these upright lines by three points into (our 
equal parts. 

Through the points of division draw horizontal 
lines extending from the left upright to the right up- 
right line. 

Join the upper extremity of the left upright line to 
the upper extremity of the tliird upi'ight line, by a^ 
half circle bent upwards. 

Join the upper extremity of the third upright line 
to the upper extremity of the right upiiglu Hne, by a 
half circle bent upwards. 

Above these half circles describe a whole circle am 
large as can be contained between them and the upper 
Curved linest 



Join ^^ #ff upright and a LorizoDtal 

point » Vf^^'T'ti^ ^ extremity of the horizon^ 
Joij *f^ 1**'*^ ixueraity of the upright line by 
of til' ^1^ ^^jy^birn wards inclining to the right. 

TJ V^^fl/n^*^ '^® upper extremity of the upright • 
line, ^p^ '^^/Xcefxtremity of the horizontal line by a 
IaI I ^^^[icot downwarda inclining to the left. 

y^^ point at the right extremity of tlie hori- 
pp ^^ ^ ^^ lower extremity of tlie upright line^ 
d ^\^fad line bent upwards inclining to the left. 

^ J^ *''^ point at the lower extremity of the upright 
lothe left extremity of the horizontal line, by 
^rved line bent up\Yards inclining to the right. 

On either sides of the middle upright line draw 
dpright lines parallel to it, at small distances irom it« 

IfOTE. Id like manner the remaining windoivg may be doscribed above the 
ftficr portions of tlie base line, and it is evident that the cOoct of rtone work 
fli^ bo produewl oa any scale by apptying the direcUona ^ven in FJQ. L 

FIG. xri. 

(See Apiiendix Plate.) 

Draw a half circle bent upwards. 

Join its extremities ^//V^//^^ with a horizontaliine. 

Continue the curve of the cfrcle from the left ex* 
ireQjitj to a small distance below it. 



T)rt'iAe Ae'hothontaV line by tlireefMiSMs rnto! ttm 

I 

equal parts. 

Below the first swid deecmd points of dmsion, on a 
line with the lower extremity of Uieenrved liner94ieil 
extended, mark' two points* 

* t 

Join the first of these .points to the second by a^ 
curved line bent upwards. 

From the second of these points draw an upnght 
line downwards, equal to the horizontal line, 

• From tbe fir^i of these points draw, junu upright line 
downwards ^qual to half the horizontal line, and 
draw another parallel to it at« small distance from it 
tp the left ; and from the left extremity of the original 
curve, when extended, draw another upright line equal 
to these. 

Divide the greater upright line by one point into 
two equal parts. 

To the left of the line, at a small distance below 
the point of division, mark a point. 

Join this point to the lower extremities of each 
of the upright lines by curved lines bent downwards^ 
inclining to the left. 

From the right extremity of the half circle draw 
%n upright line downwards^ until its lower extreinit|{ 
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Hfige§ with the lowBr cfxtremity of the greater up- 
right line already drawn. 

From the beginning of the horizontal line draw a 
•traiglit line slanting upwards iirom left to rights ha- 
ving the same inclination as the diagonal of one* third 
of a square placed horizontally. 

Divide this slanting line by three points into fom? 
equal parts. 

Divide the second and third fourths each by one 
point into two equal parts. 

^ Join these two latter points by a curved line bent 
upwards, inclining to the left, and also by a curved 
line bent downwards, inclining to the right. 

Within- these two curved lines describe a small 
circle, and above the curved line bent upwards, draw 
another parallel to it at a small distance from it* 

Rub out the horizontal and slanting lines* 
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